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ISCHIO-RECTAL ABSCESS: ITS ETIOLOGY, 
AND A METHOD OF TREATMENT TO 
AVOID FISTULA AND RECURRENCE. 
GuiLrorp S. M.D., 


Instructor in Clinical Surgery in the Cornell University 
Medical College; Assistant Attending Surgeon 
to BKeilevue Hospital, 
New York, N. Y. 


The number of operative failures in the treatment 
of ischio-rectal abscess has tempted me to make a 
study of this subject in an effort to determine, if 
possible, the underlying cause. A careful review 
of a series of go such cases on the Second Surgical 
Division at Bellevue Hospital during the past three 
years has shown but a scant 25% of complete cures. 
By this is meant a complete return to normal bowel 
control with no remaining sinus. One case in this 
series proved subsequently to be an epithelioma of 
the anus; another terminated fataily from a gas 
bacillus infection; two were proven of tuberculous 
nature by tissue examination; and two others were 
complicated by diabetes mellitus. Many of the re- 
mainder gave histories of repeated operations for 
recurrent ischio-rectal abscess, but were otherwise 
favorable. Thus we find an unusually large num- 
number of unsatisfactory results. The common se- 
quence of events is: the occurrence of an acute 
ischio-rectal. abscess; operative incision; and then a 
long persistent sinus oftentimes complicated by re- 
current attacks of acute abscess formation. This 
state of affairs in itself is sufficient apology for the 
complete discussion of a condition in which the num- 
ber of failures was not appreciated until a careful re- 
view of the subject was undertaken. 

In order to incite bacterial suppuration within the 
ischio-rectal fossa the organisms must be provided 
with a means of entry. Such does not exist under 
normal conditions. Text-books usually dismiss this 
point by stating that the abscess starts as a focus 
of suppuration within the fatty tissue of the ischio- 
rectal fossa, but do not explain the means by which 
the infecting organisms reach this tissue. There ex- 
ists within the rectum an abundant bacterial flora. 
The terminal inch of rectum, known as the anal 
canal, is surrounded by two firm, tonically contract- 
ed sphincter muscles between which muscles there 


exists a smail but distinct interval. This interval is 
the weakest point of the bowel wall and is separated 
from the fatty tissue of the ischio-rectal fossa only 
by the tendinous insertion of the longitudinal muscle 
fibers. As pointed out by Goodsall, this interval be- 
comes more pronounced with advancing age, prob- 
ably due to prolonged straining during defecation. 
Thus may be explained the greater frequency of 
ischio-rectal abscess in the third and fourth decades. 

Any mechanical factor that serves to cause a tear, 
laceration or punctured wound of the mucous mem- 
brane of the anal canal, even though this be but 
microscopic in size, opens the pathway of infection. 
It is only at the anal canal that the bowel is sur- 
rounded by a really powerful sphincter muscle and 
it is only through the anal canal that the most solid 
and traumatizing content of the bowel passes. Add 
to this the passage of an unusually large and hard 
scybalous fecal mass and we have conditions ideal 
for a rupture of the mucous membrane. It seems 
probable that such rupture may occur simply from 
sudden overdistention of the bowel lumen, analogy 
to which is to be found in the urethral mucous mem- 
brane where minute fissures may result from over- 
distention of its canal. Any sharp foreign body, once 
it has passed the pylorus, has every opportunity of 
successfully completing its course through the intes- 
tinal tract until it reaches and encounters the firm 
resistance of the sphincter muscles. The break in con- 
tinuity of the anal mucous membrane having oc- 
curred, infecting organisms have but a short path to 
travel through the interval between the sphincter 
muscles to reach the ischio-rectal fat. This fat is 
of a very loose and easily compressible nature; like 
all fatty tissue, is low in its resistance to bacteria; 
and is subject to frequent trauma. It is surprising, 
indeed, in view of the undoubtedly frequent abra- 
sions received by the anal mucous membrane, that 
abscess formation is not more common. Clinically; 
it is not an uncommon complication among patients 
confined to the hospital for some other debilitating 
iilness such as influenza, pneumonia, etc., which leads 
one to assume that the factors of resistance and im- 
munity play their part in lowering the incidence of 
the condition. 
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Other etiological factors act also by virtue of a 
break in the continuity of the anal mucous membrane. 
Among these may be mentioned inflamed or throm- 
bosed hemorrhoids, rectal ulceration, polypi, neo- 
plasms, etc. The réle which they play, however, is 
not large, doubtless because each of these factors 
requires a given length of time for its development, 
during which time occurs localization of infection 
to the rectal wall itself by leucocytic infiltration. 

In speaking of blind internal fistulae, Goodsall 
states that this variety is usually the result of punc- 
ture of the rectal wall by a foreign body, or of per- 
foration due to ulceration and that the frequency 
with which the track from the internal opening 
passes between the internal and external sphicter 
muscles appears to be strong evidence that the ma- 
jority of complete fitulae in ano are in the first in- 
stance of the blind internal variety. It is an ac- 
cepted fact that all complete fistulae are preceded 
by abscess formation. Hence it must follow that 
the majority of ischio-rectal abscesses originate as 
potential blind internal fistulae, which in turn sig- 
nifies entrance of infection through trauma to the 
anal mucous membrane. 

The question as to whether bacterial suppuration 
may occur primarily in fatty tissue, as evidenced by 
the occurrence of ischio-rectal abscess following ex- 
ternal trauma, is deserving of some consideration. 
Directly comparable to this clinical picture is the in- 
cidence of perinephric or retrocolic abscess follow- 
ing trauma to the loin. Braasch states that the ex- 
istence of primary perinephric abscess has never been 
definitely established and is inclined to the belief 
that the infection in such cases is due to a rupture 
of the kidney even when there is no clinical evidence 
of such rupture. Other observers hold the belief that 
the infection takes place as the result of trauma to 
the nearby colon which permits the bacteria to gain 
access to the peri-renal fatty tissue. Therefore it 
would seem logical to conclude that the bacteria that 
cause an infection of the ischio-rectal fossa follow- 
ing local external trauma, gain their entrance into 
the fat through a simultaneous injury to the anal 
mucous membrane. Thus, reserving for exception, 
only those cases in which the infection is hemato- 
genous, it can be stated that true ischio-rectal abscess 
is practically always secondary to a break in con- 
tinuity of the anal mucous membrane. In fact, in 
the beginning, the process may be considered as po- 
tentially a blind internal fistula in ano. 


As suppuration proceeds, the ischio-rectal fossa 
_ soon becomes distended with pus which early makes 


its way to the under surface of the overlying skin 
because of the very incomplete stratum of deep fascia 
separating the fat of the fossa from the subcutane- 
out fat. The ease with which the ischio-rectal fat 
permits of compression by the developing pus ac- 
counts for the union that may take place within the 
anal canal at the site of original injury to its mucous 
membrane. There are undoubtedly but few, if any, 
symptoms of infections in this loose tissue for the 
first two days and there not infrequently elapse three 
to four days of abscess formation before the aver- 
age patient considers his condition imperative enough 
to seek medical advice. This circumstance does not, 


however, relieve the operator’s obligation to make 


every effort possible to determine the point of en- 
trance of the infection at the time of operation. 
The relation of tuberculosis to ischio-rectal ab- 
scess and fistulae in ano has long been a debated 
question. There can be no denial of the fact that 
ischio-rectal abscess may occur in a patient debili- 
tated by pulmonary tuberculosis, just as it may occur 
during or after other illness; but such occurrence 
does not necessarily signify that the abscess is of a 
tuberculous nature. Walsham cites 891 cases of 
pulmonary tuberculosis under treatment for three 
years, among which there were only five cases of 
fistulae in ano* and two cases of ischio-rectal ab- 
scess. Moreover, his autopsies upon 133 persons 
dead from pulmonary tuberculosis showed but one 
fistula in ano. Gant states that from 4%-6% of 
those affected with fistula in ano also suffer from 
tuberculosis. The point to be borne in mind, how- 
ever, is not the number of cases of abscesses or fis- 
tulae that are present in tuberculous patients, or the 
number of persons suffering from abscess or fistula 
who are also afflicted with tuberculosis; but, the num- 
ber of abscesses or fistulae out of a series of such 
abscesses or fistulae which are of themselves proven 
tuberculous by histological examination. As already 
noted, there were but two instances of tuberculous 
abscess in the series of 90 cases at Bellevue Hospital. 
A review of 72 cases of fistulae treated over the 
same period of time showed but one such to be tuber- 
culous. These statistics, showing approximately 2% 
of tuberculous abscesses and fistulae, tend to lower 
still further the percentage customarily given. 
Ischio-rectal abscess is not a life-endangering ill- 
ness, but is worthy of far greater attention than it 
habitually receives. Two main objectives should be 


*Inclusion of statistics covering fistulae in ano is permis- 
sible since this condition is dependent upon preceding ischio- 
rectal abscess. 
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kept in mind: First, to evaguate the pus and provide 
free drainage; and second, to determine, if possible, 
the point of entrance of the infection. The usual 
operative treatment consists of, an incision or inci- 
sions into the most prominent portion of the abscess, 
evacuation of the pus and drainage, but no attention 
is centered upon the source of the infection. 

To accomplish these aims the operation must be 
approached upon the scale of a major procedure. In 
preparation for this, castor oil catharsis is indispen- 
sable since through this agent not only is the intes- 
tinal tract thoroughly emptied but also there follows 
a period of 2-3 days during which defecation is not 
likely to occur. Two enemata of soapsuds in the 
evening of the day before operation will serve to ef- 
fectually cleanse the rectum and anal canal. General 
anesthesia is the rule, with the patient in lithotomy 
position. Thorough manual dilatation of the sphincter 
muscles is absolutely essential to permit of inspection 
of the anal muccus membrane. This requires a full 
five to ten minutes of gradual stretching. A more 
rapid dilatation defeats its own ends since this prac- 
tically always results in multiple’ lacerations of the 
mucous membrane which can but help confuse the 
operator. The anal mucous membrane is now care- 
fully inspected and palpated to locate the point of 
entrance of the infection. This may show as a small 
but definite defect or as a local y indurated, inflamed 
area on the mucosa. If no such point can be found, 
the abscess is incised by an ample radial incision, 
hemostasis is attained, and the wound edges are sep- 
arated by retractors. A second search for the point 
of entrance of infection is then made, using a small 
prebe externally and the index finger of the unoc- 
cupied hand within the rectum. Oftentimes the de- 
fect in the anal mucous membrane will become ap- 
parent as a distinctly thinned out, deficient area or 
as a definite opening through which the probe will 
drop into the anal canal. Gentleness in the perform- 
ance of this manipulation is essential to avoid making 
an artificial communication. Having thus located the 
involved area, the opening of the abscess is com- 
pleated by a clean transverse incision through the ex- 
ternal sphincter muscle continuous with the radial 
skin incision. As is well known, a single transverse 
division of this muscle, while it may cause a tem- 
porary diminution in the power of bowel control, is 
scarcely ever fol’owed by permanent disability. 
During the operation a culture is made from the pus 
and a small section of the abscess wall is excised, 
the former for bacteriological, the latter for histo- 
logical examination. The wound is packed to its 


depths lightly with.petrolatum-gauze and a dry 
dressing is applied. 

In the event of inability to identify the point of 
entrance of the infection by either of the above pro- 
cedures, the abscess is permitted to drain through the 
radial skin incision but exceptional care is to be taken 
with the post-operative dressings. The first dress- 
ing is done folowing the first bowel movement, 
usually on the third day of convalescence. The 
petrolatum-gauze is gently removed and the wound 
is irrigated. The index finger of one hand is inserted 
into the rectum and its mucous membrane palpated 
for any developing defect, while a probe may be 
used externally to assist in the search. If at any 
time one is thus able to identify the mucosal defect, 
it is recommended to the patient that he submit to 
operation for the more satisfactory opening of the 
abscess. He may be assured that without a second 
operation he has no more than 25% prospect of 
complete cure and that even though this be under- 
taken at a later date, division of the external sphinc- 
ter muscle will undoubted'y be necessary. It is the 
constant post-operative contractions of the sphincter 
muscle which irritate and tend to prevent the pro- 
cess of healing in the tract through which the infec- 
tion has made its way. It is only by division of 
this muscle that the parts can be put completely at 
rest, thereby creating the most favorable conditions 
for a permanent cure. 


Opened and drained simply by a skin incision 
the abscess cavity will contract until but a small 
sinus remains. This sinus will persist because of its 
irritating surroundings and because of the fact that 
it continues to receive fresh infection from the rec- 
tum. Furthermore, with occasional occlusion of its 
external orifice, abscess formation may recur at 
varying intervals. For the average abscess the sin- 
gle radial incision will be found to give adequate 
drainage. Rarely is it necessary to add a second 
wound since, with a divided sphincter, no difficulty 
will be met in keeping the cavity open by a light 
packing of petrolatum-gauze. The unusually large 
abscess or the abscess involving both ischio-rectal 
fossae had best be approached with the understand- 
ing that it will more than likely require a second 
operation before obtaining a complete cure. 

Elting states that the sphincter muscle need never 
be cut in dealing with the above conditions and per- 
forms his repair of a persistent sinus by dissecting 
back the rectal mucous membrane as far as the level 
of the insertion of the levator ani muscle if neces- 
sary, resecting the diseased mucosa, and suturing the 
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edge of healthy mucosa to the.muco-cutaneous mar- 
gin of the anus. Such operation, however, is open to 
the same dangers as the Whitehead operation for 
hemorrhoids, in addition to which it is more extensive 
than this procedure and difficult of performance with 
a friable, diseased anal mucous membrane. 

Post-operatively it is unnecessary to administer 
any of the products of opium to induce constipation, 
for there will be no difficulty in this respect upon a 
diet with smal residue. Moreover, it is desirable 
for defecation to cccur on about the third day be- 
cause by this time the feces will not have become so 
hardened as to cause undue trauma. At the time of 
the first bowel movement the gauze packing may be 
gently removed, the wound cleansed by irrigation, 
and fresh petrolatum-gauze introduced. From this 
time until the wound is nearly completely healed the 
dressings, thar which the operation itself is hardly 
more important, must be done daily. In removing 
the drain, irrigating the wound, and re-introduc- 
ing the drain, the utmost care is necessary to main- 
tain adequate drainage and to avoid pocketing of 
any portion of the cavity. The wound must heal by 
granulation from its depths and the last point to close 
must be the ana! mucous membrane. Daily hot sitz 
baths, when available, will be found a most desirable 
adjuvant to convalescence. 

In concluding, I wish to express my appreciation 
of the generous assistance and constructive criticism 
given to me in the preparation of this article by Dr. 
John A. Hartwell, Director of the Second Surgical 
Division at Bellevue Hospital. 


SUMMARY. 


1. The origin of infection in ischio-rectal abscess 
is from trauma within the anal canal. The condition 
may be considered potentially as a blind internal 
fistula in ana with abscess formation. 

2. Radial incision into the abscess with trans- 
verse division of the external sphincter muscle gives 
the best prospect of a permanent cure. 

3. The tubercle bacillus is the etiological factor 
in no more than 2% of the cases. 
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RELATION OF PULMONARY AND ANO.- 

RECTAL TUBERCULOSIS TO 
FISTULA IN ANO.* 
, SAMUEL G. Gant, M.D., LL.D., 


New York City. 
Colo-Proctologist, Hackensack Hospital. 


The relation between pulmonary and _ perianal 
tuberculosis to fistula in ano is a subject freely dis- 
cussed by physicians, surgeons and proctologists in 
ancient and modern times and is not fully understood 
yet. Older writers believed all fistulae were tuber- 
culous or, if not, that stopping the discharge would 
bring on pulmonary tuberculosis, skin affections or 
other serious complication, and they advised against 
their cure. 

Fistula in ano may be associated with pulmonary 
tuberculosis, but this occurs less frequently than is 
believed by the profession. Again, most physicians 
and surgeons ho!d that the majority of anal fistulae 
are tuberculous, which is not true. Of five thousand 
fistulae examined and treated by me less than 10 per 
cent. were tuberculous. It is unfortunate that medi- 
cal men regard the majority of fistulae as tuber- 
culous, because some physicians consider such sinu- 
ses incurable, or hold that phthisis develops when 
they are healed and refuse aid to this class of suf- 
ferers, many of whom are curable by a local anes- 
thesia five-minute operation. 

It is difficult to determine the ratio between fis- 
tula and pulmonary tubercu'osis because the victim 
of the latter seldom tells the family physician he has 
a fistula nor does the fistula patient, except when 
questioned, inform the surgeon he has a cough. The 
percentage of patients afflicted with lung tuberculosis 
suffering from fistula in ano varies from I to 30, ac- 
cording to statistics of institutions specializing in 
pulmonary tuberculosis. 

A study of statistics compiled from several sani- 
taria for consumptives together with an analysis of 
my cases has convinced me that not more than 5 per 
cent. of individua’s having pulmonary tuberculosis 
suffer from fistula in ano. 


*Read before the American Proctologic Society, June, 
1921, 
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In this connection I wish to reiterate that fistulae 
are not a common complication of pulmonary tuber- 
culosis and but a small percentage of fistulae are 
tuberculous. 

From the viewpoint of time required for healing 
and their relation to tuberculosis ano-rectal fistulae 
may be subdivided into three groups :— 

1. Ordinary fistula in individuals having pul- 
monary tuberculosis. 

2. Tuberculous fistula in otherwise healthy sub- 
jects. 

3. Tuberculous fistula in persons suffering with 
pulmonary tuberculosis. 

Frequently individuals having lung involvement 
suffer with non-tuberculous sinuses that heal rapidly 
following operations unless the patient is already ex- 
hausted by lung or other complications. 

Tubercu!ous fistulae that heal are occasionally en- 
countered in persons having tuberculous foci neither 
in the lungs nor elsewhere, but considerable patience 
and ingenuity are required and it is unsafe to give 
an opinion as to the length of time it will take to cure 
them. 

The most deplorable cases are those in which the 
patient suffers from pulmonary tuberculosis and pri- 
mary or secondary tuberculous fistula, because the 
subject is so devitalized by double infection that 
healing of either or both lesions is frequently im- 
pessib’e. In this class of cases fistula is often con- 
nected with extensive tuberculous ulceration involv- 
ing the rectal mucosa, sphincter or perianal skin. 

Tuberculous ulcers and fistulae of the ano-rectal 
region may result from infection caused by human 
or bovine bacilli, but the former is responsible for 
infection in 98 per cent. of cases. Tuberculous fis- 
tula in ano may be primary or secondary, but in 95 
per cent. the sinus is secondary to tuberculosis in 
other organs, usually the lung, and in 5 per cent. of 
cases the disease is primary, there being no connec- 
tion between fistula and lung involvement. In pa- 
tients having pulmonary lesions and a tuberculous 
fistula, the former usually shows first, but in a few 
instances I have treated tuberculous sinuses that pre- 
ceded infection of the lungs or other organs, which 
indicates that infection elsewhere is sometimes sec- 
ondary to ano-rectal tuberculous ulceration and 
fistula. 

Tuberc'e bacilli apparently enter the blood or 
lymph vessels during or following operations on 
tuberculous fistulae, for joint tuberculosis has de- 
veloped shortly following the laying open of sinuses. 

Symptoms.—Early manifestations of tuberculous 


fistula uncomplicated by lung involvement) simulate 
these of ordinary ano-rectal fistu’a, there is a dis- 
charge, discomfort in the rectum and irritation of 
the perianal mucosa and skin, but abscesses respon- 
sible for them take considerably longer to form, dur- 
ing which time suffering is appreciably less. 

When the patient suffers from pulmonary tuber- 
culosis and ordinary fistula or a fully developed 
tuberculous sinus, with or without ulceration, he 
looks tuberculous, and exhibits typical evidences of 
general tuberculosis—anorexia, great loss in weight, 
weakness, cachexia, afternoon rise of temperature, 
restlessness, night sweats, cough, discomfort in the 
chest, difficult breathing and occasionally extreme 
anemia due to hemorrhage from the lungs. 

Some patients treated by me for tuberculous fis- 
tula in no way resembled phthisical subjects and the 
true character of the sinuses was not suspected until 
tubercle bacilli were discovered in the discharge, 
scrapings or wall of the fistula. 

Some tuberculous fistulae are more malignant than 
others, and in one case resemble ordinary fistula and 
in another the tuberculous process extends in dif- 
ferent directions from the tract, destroying the anal 
canal, sphincters, subcutaneous fat and perianal skin, 
forming a deep, broad, irregular ulcerated area or 
cavity likely to be confused with perianal epithelioma 
or ulcerative elephantiasis (esthiomene). 

Tuberculous fistulous openings usually have irreg- 
ular serrated, rounded, highly-colored borders, rare- 
ly sensitive to touch. They are seldom painful be- 
cause of the large size of their internal and external 
openings from which pus freely escapes, forestalling 
distention and throbbing pain. The discharge from 


‘ano-rectal lesions and fistulae is abundant, thin, of a 


whitish hue and offensive odor. 

Diagnosis.—Tubercu'ous fistulae are usually sec- 
ondary to pulmonary tuberculosis, the result of swal- 
lowed tubercle bacilli that eventually reach and infect 
the rectum or perianal skin, hence most patients ex- 
hibit pulmonary manifestations. When in doubt as 
to whether or not a sinus is tuberculous the discharge, 
scrapings from the tract and sections from the fistula 
wall are examined for tubercle bacilli. 

Where the patient is emaciated and coughs. the 
sputum is examined, and if tubercle bacilli are dis- 
covered there is reason for suspecting that the fistula 
is tuberculous, but it is well to bear in mind that ano- 
rectal fistulae may be primarily tuberculous and that 
patients afflicted with tuberculosis may suffer from 
ordinary or non-tuberculous fistula. 


It does not follow that the tract is tuberculous be- 
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cause tubercle bacilli are discovered about. the anal 
mucosa or skin, since these organisms are found 
about the anal region in the subjects of pulmonary 
tuberculosis having neither ano-rectal ulcers nor 
fistulae. 

Smegma found in the preputial, external genital 
and ano-rectal regions closely resemble, and have 
been mistaken for, tubercle bacilli and a differentia- 
tion must be made when attempting a diagnosis in 
suspected tuberculous fistula. In doubtful cases of 
fistula in ano, the patient is subjected to the tuber- 
culin test. Tuberculin reactions are of no diagnostic 
value when the patient suffers from pulmonary tu- 
berculosis, since they point to a tuberculous condi- 
tion, but do net indicate its location. 

The points of differentiation between ordinary 
and typical tuberculous fistula are given in the ac- 
companying table: 

DIFFERENTIAL DIAGNOSIS BETWEEN TUBERCULOUS 
AND NON-TUBERCULOUS FISTULAE. 


Ordinary Fistula. 

Internal and external 
openings small, round and 
situated in the center of an 
elevation. 

Buttocks plump. 

Hairs of peri-anal region 
normal. 

No cachexia. 

Face, ears and nose un- 
changed. 

Voice natural. 

No loss in weight. 

Discharge slight, thick and 
yellow. 

Probing difficult. 

Appetite normal, 

Digestion good. 

No night sweats. 

Sleep natural. 

No lung involvement. 


Discharge contains colon 
bacilli, streptococci or sta 
phylococci, 

Tight sphincter. 

Temperature normal. 


Tuberculous Fistula. 
Openings large, irregular 
and have undermined pur- 
plish edges. 


Buttocks emaciated. 

Hairs abundant, long and 
silky. 

Cachexia. 

Face pinched, nostrils di- 
lated. 

Voice husky. 

Marked emaciation, 

Discharge thin, 
and whitish. 

Probing easy. 

Appetite poor. 

Indigestion. 

Exhausting night sweats. 

Sleep disturbed. 

Pulmonary lesions with or 
without hemorrhages. 

Discharge contains tuber- 
cle bacilli. 


profuse 


Patulous anus. 
Afternoon rise of temper- 
ature. 


Prognosis.—The prognosis is fairly good for ordi- 
nary fistula complicated by pulmonary tuberculosis 
when the patient retains his vitality. Many tubercul- 
ous fistulae, uncomplicated -by lung involvement and 
those complicated by pulmonary lesions where the 
subject is not greatly reduced, heal when intelligently 
operated upon and treated. 

Tuberculous sinuses in otherwise healthy indi- 
vidua's and ordinary fistulae in tuberculous subjects 
heal slowly, and when improperly treated the patient 
gradually or rapidly declines and dies from exhaus- 
tion or complications. 

Treatment.—Palliative measures are not curative, 


but they keep the patient comfortable and strengthen 
tuberculous subjects for operation, or prolong life in 
inoperable cases. Palliative measures consist in en- 
larging fistulous openings, cleansing and draining the 
sinus, stimulating ulcers and prescribing salves, sup- 
positories or dusting powders to relieve pain and ally 
irritation of the anal mucosa and skin. Patients 
having ordinary fistula and lung involvement, or a 
tuberculous sinus do better when the above measures 
are reinforced by open-air treatment, tonic emulsions, 
forced feeding, keeping the bowel open and having 
the patient abstain from exercise when running a 
febrile course. 

Operative Treatment.—I no longer hesitate to 
operate upon tuberculous or ordinary fistulae com- 
plicated by pulmonary tuberculosis as do some sur- 
geons who fear that lung complications or skin dis- 
ease will develop, if the tract heals and the discharge 
stops. 

The vitality of the patient determines whether or 
not an operation is indicated. 
sons having pulmonary tuberculosis and ordinary 
fistula, individuals suffering from a primary tuber- 
culous sinus and subjects afflicted with both pulmon- 
ary and perianal tuberculosis whose vitality is good; 
I have frequently cured these types of fistula and 
succeeded in fully restoring the health of this class 
of sufferers by sending them to the mountains where 
tuberculous foci in the lungs healed quickly, follow- 
ing elimination of the fistula. 

Where two destructive processes are exhausting 
the patient, it is easy to understand why arresting 
one helps nature and treatment to overcome the 
other. Occasionally, primary and secondary tuber- 
culous fistulae and ordinary sinuses in phthisical sub- 
jects are not healed by palliative or operative 
measures and the patient dies of phthisis or exhaus- 
tion from local lesions. Fistula patients are not 
operated upon by me when their vitality is low and 
healing could not be expected to take place. 

Many apparently healthy individuals suffering 
from ordinary or tuberculous fistulae have latent 
tuberculous foci in the lungs and die shortly follow- 
ing operation, which is blamed for the fatality. I 
have never lost a patient under these circumstances 
except where the operation was performed under 
ether or other general anesthetic, which in my opin- 
ion irritated the lungs and incited the tuberculous 
process to renewed activity. 

Ano-rectal tuberculous sinuses and the majority 
of ordinary fistulae in tuberculous subjects are read- 
ily operated upon under local anesthesia, since the 
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sinus is short and usually tracks through subcutane- 
ous fat. Rarely deep and complicated fistulae re- 
quiring general narcosis are divided under gas, gas- 
oxygen or chloroform anesthesia, but never ether, 
which is unsafe in this class of cases sirce it aggra- 
vates pulmonary lesions. 

Tuberculous sinuses are painless!y operated upon 
in five minutes, following infiltration of the bridge 
of tissue overlying the tract with 1-8 per cent. eucain 
solution. After the sinus has been divided and its 
overhangirg edges removed with knife, scissors or 
cautery, it is treated with phenol or cauterized to 
prevent extension by way of injured lymph- or 
blood-vessels and packed with gauze to control 
bleeding. 

The post-operative treatment of tuberculous is 
about the same as for ordinary fistula wounds except 
that they require more stimulation and the patient 
is instructed to sleep with windows open, spend his 
time out of doors, drink plenty of milk and eat abun- 
dantly of eggs and nourishing food, for these suf- 
ferers never do well and frequently die when con- 
fined to bed in poorly lighted and ventilated rooms. 

Before the advent of local anesthesia the ligature 
operation was resorted to in tuberculous fistulae, 
since it avoided a general anesthetic and placing the 
patient in a hospital, but the procedure has been 
abandoned because it is painful, several days are re- 
quired for the ligature to cut out and results are not 
so good as when the tract is divided with the cautery. 

Some surgeons excise tuberculous fistulae, but my 
experience has shown that the division operation is 
preferable. 

616 Manison Ave. 


TUBERCULOMA OF THE ISCHIO-RECTAL 
FOSSA. A CASE REPORT.* 
Curtis C. Mecuiinec, M.D., 


Proctologist to St. Francis Hospital, 
PittsBurGH, Pa. 


I am reporting a case which carried with it more 
interest than the average proctologic case encounter- 
ed in our practice. It was interesting because, first, 
we were mistaken in our diagnosis, second, the path- 
ology was unusual, third, the source of infection 
could not be found, and fourth, since it required 
Operative treatment, the necessity for a suitable scar 
was urgent. We were indebted to a local railroad 
surgeon for the opportunity of examining and oper- 
ating upon his patient, who was a locomotive engi- 


*Read before the American Proctologic Society, June, 
1921, 


neer, fifty-two years old, of lanky, lean stature, but 
of normal weight. 


Chief complaint—Pain and tenderness in region 
of rectum, with a hard, smooth swelling which had 
appeared six weeks before, most likely more. 

Present illness——Patient was well until six weeks 
before. He first noticed a small, round swelling 
around the anus, which he ascribed to a slight wound 
received by sitting on a tack in the seat of his en- 
gine cab. The swe.ling continued to increase in 
size and tenderness until he could no longer follow 
his occupation. The treatment dispensed by the 
company surgeon did not benefit him. On account 
of the density of the lump, the surgeon suspected 
some bony formation arising from the ischium, and 
roentgenograms were made. These revealed no de- 
fect in the pelvic bones, and the tumor itself cast no 
shadow. 

Symptoms referable to the various systems.— 
These were negative with regard ‘to the respiratory, 
cardio-vascular, genito-urinary,, and nervous Sys- 
tems. He believed his gastro-intestinal system was 
at fault, as his appetite was only fair, he had indiges- 
tion and was constipated, al of which caused weak- 
ness and lassitude. 

Family history—Wife died of pneumonia two 


years ago. He is the father of nine children, all 
living and well. 
Previous History—Typhoid fever in 1906. 


Hemorrhoids removed in 1908. 

Physical Examination.—Head, neck, throat and 
abdomen were negative. Blood, Wassermann reac- 
tion was negative. No leucocyte count was made. 
It is likely that a white cell count would have shown 
a leucopenia. 

A hard, symmetrically round, cartilaginous mass 
is felt in the ischio-rectal fossa. It is tender, and 
the skin is movable over it. It does not feel or ap- 
pear inflammatory. Digitally it is hen egg in size, 
and very dense—its most striking feature—and ap- 
parently attached to the inner side of the ischium. 
No hemorrhoids, nor any lesion of mucous mem- 
brane can be detected. 

Diagnosis (tentative).—A growing tumor, prob- 
ably lipoma with a tough capsule. Actinomycosis 
and gumma were considered. 

Operative Note——Under novocain anesthesia a 
crecentic incision was made between the anus and 
the tuberosity of the ischium, in order to place the 
scar where there would be the least wear on it, keep- 
ing in mind his occupation of railroad engineer. The 
tumor was densely adherent, and was removed en 
bloc. The wound was closed by suture. A small 
rubber tissue drain was placed in one angle, and re- 
moved on the third day, on which day he had his 
first bowel movement. After operation the tumor 
was sectioned and the capsule found to be two mili- 
meters thick. Its interior contained thin pus. Tuber- 
cle was then for the first time suspected. On the 
third day the pathological report was returned, and 
our post-operative diagnosis confirmed. Stitches 
were removed on the seventh day, when a small 
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amount of pus escaped. The after-treatment was 
based on Carrell’s technic. Smears were made on 
the fifteenth and twenty-fourth day, and reported 
positive for tubercle bacilli, and again on the thirty- 
fifth day, when the report was negative. The wound 
was healed on the fortieth day. 

The patient developed five boils on various parts 
of his body during convalescence. During his stay 
in the hospital, the temperature at no time was above 
normal. This man has worked continually since, and 
recently reported that he was in good health. 


_When the examination of the smears showed tub- 
ercle bacilli, it was evident the organism had reached 
beyond the very dense capsule, or that the latter had 
been opened in the operative manipulation. Post- 
operative recovery might have been hastened by ap- 
plications of Finsen light or of #-rays. Gibson of 
Denver has reported cures of pulmonary tuberculosis 
by use of massive doses of x-rays and since the local 
lesion might have furnished a focus for systemic 
infection, such measures should have been used. 


It would be of great interest to know precisely 
how the infecting organisms gained admission to the 
fatty tissue in the fossa. Since an ordinary abscess 
usually results from innoculation of pyogenic bac- 
teria through an abrasion or on injury to rectal 
mucosa or anal membrane, and since it is agreed that 
tubercle bacilli may be ingested with food and pass 
through the intestinal tract undestroyed by the di- 
gestive juices, it is likely the tubercle in our patient 
had its origin from infected food, plus a local lesion. 


Primary tuberculosis in the ano-rectal region is 
well known, but most references in the literature are 
to the ulcerative lesions of the mucous membrane, 
or to fistula. Also described are miliary deposits, 
which are prone to break down producing tuber- 
culous ulcers. 

Hanes in his Detroit paper called special attention 
to frequency of tuberculosis in the peri-anal fat 
spaces of poorly nourished subjects, when there is 
no other evidence of the disease in the body. Gant, 
on the other hand, has written that ano-rectal ab- 
scess and fistula are infrequent complications of 
bowel tuberculosis. I believe the case in point fur- 
nishes evidence that primary tuberculosis of the ano- 
rectal region does exist. 


CONCLUSIONS. 


Primary tubercle of the ischio-rectal fossae may 
exist without any other evidence of the disease in 
the body. Where the disease is distinctly localized, 
complete excision together with extensive application 
of actino-radio-therapy would seem to furnish the 
best hope of complete eradication of the disease. 


After operation frequent observations should be 
made of the patient who must be regarded as a tuber- 
culosis suspect. 


A CLASSIFICATION OF RECTAL FISTU- 
LAE: TREATMENT OF EACH 
VARIETY.* 

J..Rawson Penninecton, M.D., F.A.C.S., 


Cuicaco, IL. 


Many rectal diseases would receive better treat- 
ment if more attention was given to the embry- 
ology, anatomy, physiology and hygiene of the rec- 
tum, anus, and contiguous structures. Especially is 
this true with reference to fistulae. 

The primitive intestine consists of a groove, but 
soon becomes a straight tube of mesoderm lined by 
entoderm. This tube—ending blindly in front and 


.behind—consists of the foregut in the headfold, the 


midgut in the body proper, and the hindgut situated 
in the tailfold. In our study we are more especially 
interested in the last (the hindgut). 

When the proctodeum invaginating from the ex- 
terior opens into the hindgut, the continuity of the 
alimentary canal is established (as is the case at the 
oral end through the stomatodeum). During this 
fusion the anal sinuses, crypts and columns of 
Morgagni are formed and the site of the junction is 
mapped out for the remainder of the individual’s life 
by the pectinate line. For years, I have emphasized 
the importance of this pectinate line as a guide to 
rectal diseases—the great majority of these affections 
starting to develop either at the line itself or nearby. 
Quite recently I have enlarged this conception to 
take in the rectal fascia, and have christened the ar- 
rangement the “splanchno-somatic funnel”. The 
fascia without, and its appendage, the pectinate line, 
within, the bowel mark the division between visceral 
and perineal diseases; that between tuberculosis of 
the rectum, let us say, and fissure-in-ano, between 
rectal fistula and anal fistula, etc. 

The sinuses, crypts and diverticula at the pectinate 
line form admirable catch-basins for foreign bodies 
and bacteria, and this unfortunate fitness is shown 
by the fact that about 85 to go per cent. of fistulae 
open in this region, in other words as ano-rectal fis- 
tulae. An anal fistula is be’ow this line, a rectal fis- 
tula above it. (Right here I must emphasize that 
in this paper I am referring to complete fistulae, as 
they are called, with two openings; not to the in- 


*Read before the American Proctolegic Society, June, 
1921. 
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complete variety with but one opening, and which is 
in reality a sinus). . 

When bacteria are penned up in the diverticula 
and crypts, they manufacture toxins which aid in 
producing irritation, and this in turn is followed by 
congestion, inflammation and their escape into the 
adjacent structures. When sufficient in amount to 
give rise to abscesses the pus borrows in the direc- 
tion of least resistance until it finally escapes through 
the skin or mucosa, forming an external or internal 
rectal sinus, or escapes through both skin and mu- 
cosa, forming a fistula. 

As the inner opening of the fistula is the impor- 
tant one, it follows that the best classification is 
founded on the anatomical location of this aper- 
ture. Therefore, we recognize fistulae as anal (the 
opening being located in the anus) ; ano-rectal, with 
the opening at the pectinate line; rectal, (when 
through the wall of the rectum proper) ; and recto- 
sigmoidal, (when through the wall of the bowel at 
the recto-sigmoid). Watering-pot, multiple, horse- 
shoe, and other so-called varieties are merely ex- 
pressions of complexity, multiplicity, position or 
shape of one or the other of the foregoing divisions, 
or combinations of them. 

Each type of fistula calls for a different plan of re- 
lief, since it would be unwise to apply the same 
treatment to a simple anal channel (perineal fistula, 
for instance), as is resorted to for one high up. 

Beginning then with the anal—or simplest form— 
all that is needed is incision. This is a ‘purely local 
perineal condition, and should heal promptly. It is 
this variety of fistula that the surgeon has in mind 
—and it is the type he operates upon—when he tells 
you that he cut the sphincter in two, three or more 
places at the same sitting and has no fear of incon- 
tinence. 

When we deal with an ano-rectal fistula, however, 
the state of affairs is more complicated. Then the 
complete dissection of the fistulous track and immed- 
iate suture, the procedure I have long advocated and 
practiced, will give the best results. 

When we get higher up in the bowel and are con- 
fronted with a true rectal fistula,—the inner orifice 
being in the ampulla, two or three inches from the 
anus—excision with immediate suture is impracti- 
cable and my “seton-method” is called for. In recto- 
sigmoidal fistula, the condition is still more grave. 
Here my method of applying the ligature has given 
splendid results. 

The gravity of the condition—other things being 
equal—is governed by the position of the internal 


opening. With that closed, the course of stercoral 
infection is shut off, the fistula becomes an external 
sinus and amenable to treatment by proper measures: 
A rectal fistula with a single tract, and one opening 
into the rectum, is much more serious than an anal 
fistu.a with two or more openings into the anus, and 
twenty-five, forty, or more openings on the buttocks. 
The number of external openings has but little to 
do with the relative gravity of the case. In this 
connection I have collected 6,296 case-reports in 
which the location of the external aperture is. noted, 
and find the we.l-known tendency to avoid the mid- 
line thoroughly established. But 1,262 were in the 
median line, and only 154 of these behind the anus. 
Some 5,437 were on the sides, with a slight excess 
(129 cases) for the left. The balance (227 in- 
stances) were of the horseshoe type. 

In closing, I wish to notice the abortive treatment, 
although, sorry to say, we seldom have opportunity 
for putting this into effect. The time to abort a 
fistula is during the abscess (or infective) stage. If 
the focus is evacuated early, and the abscess wall not 
tampered with by instruments or drugs, but the 
cavity freely drained and gently filled with bismuth 
paste, every two, three or four days, the fistula stage 
will generally be prevented. As a rule, however, 
when patients consult us, the fistula has been present 
for weeks, months or years (46 years, for example, 
as in Mackenzie’s case). 

31 N. State Sr. 


PRESERVATION OF THE ANAL MUSCLES 
IN OPERATIONS FOR RECTAL 
FISTULAE.* 

GRANVILLE S. Hanes, M.D., F.A.C.S., 


Ky, 


Professor of Diseases of the Rectum in the Medical Depart- 
ment of the University of Louisville. 


There is no surgical procedure more universally 
accepted and practiced than division of the sphincter 
muscles when operating for rectal fistulae. Almost 
all surgeons agree that the muscles should be divided 
when there is an “internal opening”, and many teach 
that when an opening cannot be found one should be 
made through the anal wall and the muscles divided. 
There are a few who advise suturing and covering 
over the internal opening with mucous membrane. 
The latter method may be employed with success oc- 
casionally, but where there is a great deal of disease 
involving the anal tissues it can not be relied upon. 


*Read before the American Proctologic Society, June, 
1921. 
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- Patients also understand that it is necessary to in- 
jure the anal muscles when operating for fistula, 
and for that reason may refuse operation for fear 
they may not be able to control the bowels. When 
they do submit to operation, and experience more or 
less loss of control, it is accepted as a rule that it 
could not be avoided and in their situation as little 
is said about it as possible. I feel confident that 
those who operate for rectal fistula, and who be- 
lieve it is necessary to divide the anal muscles would 
be less inclined to resort to this procedure if they 
fully realized the embarrassing and distressing ex- 
periences to which these patients are subjected. 

One reason for so little importance being attached 
to dividing the anal muscles is that some patients 
who have their muscles divided, or completely de- 
stroyed, have very little difficulty in controlling their 
bowels. I have three patients under observation now 
who have practically no anal muscles. In two of 
these the muscles were destroyed by an operation for 
pruritus ani, and in the third the muscles were di- 
vided three times for fistula. None of these patients 
has any trouble with his bowels except under purga- 
tives, or when the bowel content, for any reason, be- 
comes liquid. Of course, as soon as this condition 
develops there is no control whatsoever, and the pa- 
tient is confined to limited activities until the bowel 
returns to its former state. 

I have heard the statement made that injury to the 
sphincter muscles when operating for rectal fistulae 
was of little consequence and that patients subse- 
quently had no difficulty in controlling their bowels. 
Yet a friend of mine who was most reckless in deal- 
ing with the anal tissues when operating was twice 
brought before a court of justice for injury to these 
tissues. Patients who have had the anal muscles so 
mutilated are able to control their bowels because 
they are habitually constipated. When the bowel 
content, as it passes down into the rectum occupying 
the hollow of the deep sacral curve, it well formed 
it requires no little force from above to move the 
solid mass forward and almost in a horizontal line 
toward the anal outlet. 

If there is a tendency for the bowel content to re- 
main soft or liquid there can not be complete con- 
trol unless the mechanism for this purpose is in per- 
fect repair. The motions of the body in going about 
and the contractions and relaxations of the abdominal 
walls will force the thin material against the anal 
structures through which more or less will escape. 
The higher up the sphincter fibers are divided the 
less able will the patient be to control the bowel. 


When the levator ani muscle is hypertrophied and 
remains abnormally contracted, which is often the 
case, complete destruction of the sphincter fibers be- 
low may fail to produce the slightest degree of incon- 
tinence, but when the muscle has a tendency to re- 
laxation any injury to the sphincters will impair 
control. 

The simplest and most convincing means of ascer- 
taining the amount of damage that is done to 
sphincteric control when the muscles are divided is 
to give a purgative that will produce a liquid stool. 
It has been my experience that most patients so 
operated upon state that they prefer to take no 
chances and therefore remain near some place where 
expedition has no obstacles. 

A physician consulted me a few days ago in re- 
gard to an operation he underwent for rectal abscess 
in 1903. He complained of moisture and painful 
irritation about the rectum, inability to control gas, 
and that when he took a purgative he could not at- 
tend to his professional calls unless he took paregoric 
or some other opiate to check peristalsis. He wears a 
dressing next to the anus almost continuously to 
avoid possible accidents. There is a constant ten- 
dency for the mucous membrane to prolapse into the 
anal opening which causes local distress and extreme 
nervousness. He is frequently embarrassed because 
of the soiled condition of his linen. His muscles 
were divided in the right anterior quadrant, which 
is far more injurious to control than division in the 
posterior quadrant. By removing the prolapsing 
mucosa and by cauterizing very lightly the diseased 
and granular tissue in the rectal outlet he will be 
greatly improved. 

A few months ago I operated upon a surgeon for 
rectal abscess. He was operated upon for a similar 
condition several years ago and the muscles were di- 
vided in the left anterior quadrant. For the past 
few years he had worn a pad continuously and suf- 
fered a great deal of annoyance in keeping himself 
free from moisture, offensive odors, etc. When I 
operated there was a large opening through the anal 
wall in the right anterior quadrant. The anal mus- 
cles were not disturbed. The mucous membrane 
which sagged into the anal canal was removed with 
clamp and cautery and the anal surface, especially 
in the area of the internal opening, was carefully cau- 
terized. The abscess cavity and the opening through 
the anal wall were also thermo-cauterized and all 
parts healed without difficulty. The patient now has 
much less annoyance, seldom wears any kind of pro- 
tection, and has a great deal better control. If the 
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muscles had been divided on the right side, as they 
were on the left side in the previous operation the 
patie t would, without question, have lost control of 
his bowel completely. 

It will be observed that division of the muscles 
in the anterior quadrants is a great deal more harm- 
ful to control than in the posterior quadrants and 
should be avoided if possible. This is due to the fact 


~ that there is less muscular tissue in the anterior anal 


walls ard their attachments are less favorable to 
sphincteric contractions. 

As shown in the two clinical cases above mention- 
ed patients who have had the sphincter muscles di- 
vided and have anroying symptoms as a consequence 
thereof, will experience slowly increasing severity of 
these symptoms. Especially will the moisture, odor, 
chafing and prolapse of mucous membrane become 
more pronounced with the lapse of time. 

I feel sure that few properly appreciate, however 
careful they may have been, the annoying experi- 
ences that come to patients who have been operated 
upon for rectal fistulae. There are manv patients who 
would gladly submit to operations for rectal fistulae 
if they could be assured that none of the complica- 
tions herein detailed would fall to their lot. 

It is practically correct to say that all rectal fistulae 
are chronic or are od abscesses which are produced 
by infection passing through the anal or rectal walls 
into the fatty tissues surrounding these parts. The 
muco-cutaneous surface of the anal canal,. including 
the mucosa of the rectum, which is held in long long- 
itudinal folds by contraction ef the sphinter mus- 
cles, is very frequently found to be in a state of 
chronic disease ; and it is from the bacterial life resi- 
dent in these tissues that infection so frequently in- 
vades the adjacent and less vital structures. This re- 
sults in abscess formation. 

When the infection of the anal tissues has extended 
over long periods the muscles usually become very 
much hypertrophied and irritable. When they are 
dilated it will be seen that the folds of tissue within 
their grasp are in an unhealthy state. It is not in- 
frequent that these tissues are so devitalized that they 
easily break down when put on tension. Especially 
is this true of the tissues in the posterior anal struc- 
tures. I have often p'aced the tip of my index finger 
on these structures when the muscles were well di- 
lated, and by very moderate pressure the muco- 
cutaneous lining wou'd separate and leave the anal 
muscles on the posterior surface clearly exposed. 

Aral fissures are nothing more than breaks in 
these diseased and necrotic tissues where internal 


fistulous openings may be found. Fissures are ob- 
served more often in the posterior anal surfaces, for 
the reason that the anal structures are most frequent- 
ly and extensively diseased here. The same exp ana- 
tion accounts for the internal opening of rectal fis- 
tulae occurring much more frequently here than else- 
where in the anal wall. 

Internal openings of rectal fistulae are always 
fourd in the anal walls, and not through the rectal 
wa ls as is often supposed. Of course, the excep- 
tional cases in which the opening is found in the 
rectal wall, belong to that class of patients with dis- 
ease in the rectal mucosa, as in trauma, ulcers, stric- 
tures, etc. It should be kept in mind that the internal 
opening in any case represents a necrotic or granular 
area in the mucosa er the muco-cutaneous structures, 
at which point the membrane is least resistant and 
breaks down. Pus from an abscess adjacent to the 
rectum would rever break through the mucosa at any 
point, through either the anal or the rectal wall, if 
it were not weakened from disease. It not infre- 
quently happens that a large rectal abscess breaks 
externally, or the pus burrows extensively, when 
there is at the same time a diseased state of the anal 
tissues from which the abscess originated. In such 
cases there are intervening structures which do not 
allow the pus to pass back through the anal wall, but 
when operating for the abscess, or subsequently for 
fistula the opening into the bowel may be easily dis- 
covered. 

I believe the most forcible argument that could be 
produced in settling this question is that of having a 
surgeon select another surgeon to operate upon him- 
self for rectal fistula. Would he select the surgeon 
mentioned above, who had been in the courts for the 
reckless manner in which he had dealt with his pa- 
tients, or would his choice be the surgeon who had 
the greatest respect for the mechanism which nature 
had provided for perfect bowel control? 

There are three chief features to be observed 
when operating for rectal fistulae. The first con- 
sists in removing hemorrhoids, hypertrophied anal 
papillae, etc., in the rectal outlet. Or if there is any 
ulceration of necrotic condition of the anal mem- 
branes, this should be treated by thermo-cauteriza- 
tion, especially at the point of the internal fistulous 
opening. When the diseased tissue in the outlet from 
which the original infection had its origin has been 
properly cared for, the second step consists in deal- 
ing with the fistula proper, which is exterior to the 
rectal and anal walls. -Whatever complication may 
exist, as much as possible of the dense fibrous tissue 
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which is often present should be removed by dissec- 
tion or by cauterization or by both. Hard fibrous 
tissue alowed to remain after these operations is 
the greatest impediment to successful healing. All 
the fibrous or diseased tissue must be dissected away 
from the ano-rectal wall at the point of the external 
opening. The tissues surrounding the external open- 
ing should be so divided that this part of the wound 
affords complete drainage. It will be seen now that 
the opening through the anal wall is not more than 
one-third or one-fourth of an inch in length. It may 
be light y cauterized with pure phenol or a very small 
Paquelin point. Care should be taken to avoid in- 
creasing the size of the opening by the introduction 
of various instruments. 


By following out this method of operating, the 
contour of the external anal opening is never de- 
stroyed. Whatever the extent of the wound on the 
outside, the anal muscles have not been divided and 
there can be no wide separation of the divided ends 
which must remain apart as the wound heals. There 
could never again exist complete contraction of these 
fibers which is necessary to control a liquid state of 
the rectal content. 


During the after-treatment of the main fistulous 
wound the anal muscles must be kept dilated every 
two or three days with the finger or some instrument 
made for that purpose, to avoid unhealthy granula- 
tions and deposit of fibrous tissue leading to con- 
traction. 


If the opening through the anal wall is large it 
may be stimulated occasionally with some chemical 
agent. When the wound on the outside is about com- 
pletely healed novocain may be introduced into the 
tissues and the muscles divided if the opening 
through the wall refuses to heal. Under these con- 
ditions there will be but little gaping of the wound 
and the divided muscle ends will be only slightly 
separated. The opening.through the anal wall will 
usually be healed before the fistulous wound has 
comp'eted this process. 


Of course, in operating upon variotis complicated 
conditions often associated with rectal fistulae, it 
may be necessary te. divide the anal muscles, but I 
wish to emphasize that the practice of wholesale divi- 
sion of the anal muscles for fistulous conditions is 
unnecessary. 


I feel fully convinced that most fistulae, free from 
extensive complications, can be successfully operated 
upon with no appreciable impairment to anal control 
by observing the foregoing precautions. 


BIOPSY OF INTESTINAL TUMORS AND A 
NEW SPECIMEN FORCEPS.* 
Frank C. Yeomans, M.D., F.A.C.S., 


Surgeon, Central Neurological Hospital; Vanderbilt Clinic 
and Presbyterian Hospital Dispensary, 


New York, N. Y. 


Some years ago, as the result of the considerable 
discussion at that time of the question of probatory 
incision of tumors, a special sommittee of the So- 
ciety for the Control of Cancer, prepared a report 
on the subject for the Department of Health of the 
City of New York, which was published in its 
Weekly Bulletin of March 12, 1915. 

The two paramount and practical questions pre- 
sented were— 

(a) The advantage of a positive diagnosis. 

(b) The danger of aggravating by trauma. 

This speciai committee concluded that: 


“It is universally agreed by surgeons and patho- 
logists that in a large group of cases the former 
advantage decidedly outweighs the danger of the 
latter. 

“It is therefore the universal practice to support 
the clinical by a microscopic diagnosis in cases of 
reasonable doubt. 

“Since gross diagnosis of malignancy in tumors 
is difficult and sometimes impossible, it seems proper 
to facilitate as far as possible the means of securing 
accurate microscopic diagnosis. 

“In general, the biopsy becomes desirable when 
the cinician is in doubt and a decision is urgent. 
Against these considerations stands the danger of 
aggravating the disease by trauma. The extent of 
this danger will depend on the nature and position 
of the tumor and must be judged in each case. 

“Not a few errors in diagnosis result from incis- 
ion of inflamed tissue on the edge of the tumor, the 
malignant area being missed. This is particularly 
apt to occur with inaccessible growths. 

“In gereral, incisions into actively growing, deep- 
seated, malignant tumors should, if possible, be 
avoided. Such a trauma may disseminate tumor 
cells through the vessels or permit unnecessary ex- 
tension to the skin or surrounding tissues, or accel- 
erate growth by relief of capsular tension. 

“On the other hand, there is little danger from 
excision by the clean cut of a sharp knife of a suit- 


_able portion of any suitable growth of skin or mu- 


cous membrane. Under all circumstances, it is 
highly important to avoid rough handling, knead- 
ing or crushing of tissue. 

“The wisdom of biopsy may often depend on the 
possibility of obtaining a reliable opinion from the 
micrescopist, in the absence of which it is better 
to rely on clinical judgment.” 

No one will gainsay the desirability of a pre- 


operative biopsy to confirm the cinical diagnosis. 


*Read before the American Proctologic Society, June, 
1921, 
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This has the very practical advantage of enabling 
the surgeon to plan the operation in accord with the 
findings. Contrast, if you will, the limited mutila- 
tion in the removal of a benign polyp of the rectum 
with wide excision for carcinoma. 

The dangers of diagnostic incision have been 
justly emphasized by some authors, but in general, 
the writer concurs in the conclusion of the commit- 
tee that there is “little danger from excision by the 
clean cut of a sharp knife,” but that “rough handling, 
kneading, or crushing of tissues” is to be scrupu- 
lously avoided. 


Wood? states: “It is usua'ly assumed that the 
recurrences of the tumor along the scar, so fre- 
quent after amputation of the breast, are due to 
opening lymph channels; but experimental evidence 
makes it seem much more probable that both the 
handling of the tumor before operation, when it 
may be palpated by a dozen physicians for diagnostic 
purposes, and the manipulation of the organ during 
excision are much more likely to be the cause of 


FULL SIZE 


the distribution of the tumor particles. The fre- 
quency with which hemorrhagic areas are found in 
tumors removed by operation and that with which 
freshly dislodged cancer particles can be demon- 
strated in the blood and lymph vessels suggests this 
explanation.” 

Wood and his co!leagues carried out experiments 
on 673 white rats bearing the Flexner-Jobling 
adeno-carcinoma which frequently metastasizes (and 
similar experiments on the Crocker Fund rat sar- 
coma No. 10, using 384 animals). These experi- 
ments showed that “metastasis is not increased when 
the tumor is incised, a fragment removed ascepti- 
cally, and the tumor allowed to remain in the animal 
for from 10 to 12 days thereafter. It permits the 
deduction also, that human tumors are probably not 
widely distributed by incision, as has been thought, 
and that, therefore, when these tumors are situated 
in such portions of the body that a mutilating or 
highly dangerous operation is necessary for their 
removal, they should be examined microscopically, 
if a diagnosis can be made in no other way.” 

Ewing? says: “The character of polypoid or ulcer- 
ating tumors of the rectum may be safely deter- 


mined from portions of tissue removed through a 
speculum, but incisions into hard cancerous stric- 
tures should be avoided.” 

Certain lesions of the rectum within the palpable 
area can be diagnosed clinically with a considerable 
degree of accuracy. For example, an ulcerating 
carcinoma imparts a characteristic feel to the ex- 
amining finger of the experienced clinician. How- 
ever, in the earlier stages, the examiner may be less 
positive and he must differentiate other conditions 
as indurated ulcers, strictures, tuberculoma and be- 
nign growths. Direct inspection of these lesions 
through the proctoscope may clear up the diagnosis, 
but not always. Again, these lesions may be, and 
often are, located at a point beyond reach of the 
finger. In such cases the valuable data of direct 
palpation are not obtainable. 

To surmount this difficulty the writer devised 
about four years ago the biopsy forceps here illus- 
trated, and has employed it since in cases that could 
not be diagnosed by other methods. The forceps 
has now been used in a large number of cases 
with most gratifying results, and no unfavorable 
consequences. 


YO The technic is very simple. The patient assumes 


the knee-chest posture as for sigmoidoscopy and the 
sigmoidoscope is introduced. The forceps is then 
passed through the tube and under direct vision, a 
section is “bitten out” at a point in the pathologic 


‘process most likely to yield the greatest amount of 


information under the microscope. In cases having 
an ulcerated lesion (chronic indurated ulcer, stric- 
ture, cancer or other tumor) this would be at the 
margin of the ulcer. In non-ulcerated tumors a 
specimen is taken from the neoplasm itself. Hem- 
orrhage is slight and quickly controlled by the im- 
mediate topical application of pure phenol or lunar 
caustic stick. 


In a few instances, after operation, the question 
has arisen of diagnosing malignant recurrence from 
stenosing scar tissue at the line of the intestinal 
suture. Biopsy determined this point promptly and 
decisively. 

In another class of pathologic changes, felt as 
tumors per rectum, biopsy is contraindicated. This 
applies particularly to enlargements of the lymphatic 
glands of the mesorectum, especially to tuberculous 
adenitis in children, and to metastatic involvement 
of these glands by carcinoma in adults. Further, 
infiltration of the recto-vesical pouch or cul-de-sac 
of Douglas by metastases from malignant growths 
or tuberculous peritonitis, opposes biopsy. In this 


921 — | | 
ble 
Ty 
5O- 
ort 
he 
its 
re- | 
er | 
ort 
per 
nt. 
of 
of 
ion 
is- 
he 
rly 
ep- 
be 
or 
el- 
om 
1it- 
u- 3 
is 
| 
he 
he 
ter : 
re- 
iS. 
ine, 


AMERICAN 
378 JourNAL oF SURGERY. 


HawLeyY—HyYpeErTROPHY OF ANAL PAPILLAF. 


DeceMBER, 1921 


category of cases the mucosa of the rectum is usual- 
ly felt to move over the surface of the tumor and 
not to be involved in the process. In these cases, 
local findings together with the other clinical data 
usually suffice for a correct diagnosis. Biopsy 
through uninvolved mucous membrane could lead 
only to an extension of a disease not suitable for or 
amenable to radical operation and yield no compen- 
satory benefit to the patient. 

The forceps is strong and rigid, 13 inches long, 
giving a working length of 2 inches distal to the 
end of the 10 inch sigmoidoscope of my model. 
The jaws have a cutting edge so that the tissue’ is 
cut out and not crushed. The specimen retained 
intact on the grilled floor of the lower jaw is % to 
YZ inch in length, which is ample for microscopic 
examination. 

The forceps is also useful for the radical removal 
of small benign polyps so often present on the mu- 
cosa of the terminal colon. 

REFERENCES: 


1. Wood, F. C. Journal of the A. M.A., September 6, 


1919. 
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HYPERTROPHY OF THE ANAL 
PAPILLAE.* 
Don.ty C. Hawtey, A.B., M.D., 


Attending Proctologist, Mary Fletcher Hospital, and Fanny 
Allen Hospital, 


BurRLINGTON, VT. 


Many ailments generally looked upon as minor, 
assume a role of major importance in the mind of the 
patient. Especially is this true of diseased conditions 
affecting the anal canal, on account of the very abun- 
dant and intricate nerve supply of the ano-rectal mus- 
cular apparatus. 

Hyperthropy of the anal papillae is one of the con- 
ditions falling within the above category, and one 
which has received scant attention by the medical 
profession until quite recently, and now practically 
only by those specializing in rectal surgery. It is a 
condition which, so far as my experience goes, is un- 
known to the general practitioner. I make this state- 
ment for the reason that never, in my hospital or of- 
fice practice, has a case come to me with the diagnosis 
made or even suggested. 

For these reasons, I venture to discuss this topic, 
ccmmonplace as it is, in the hope thereby to reach, 
and arouse some degree of interest in, the men who, 
as a rule, are the first to see and give advice concern- 


*Read before the American Proctologic Society, June, 
1921. 


ing rectal diseases, viz., general practitioners of 
medicine. 

Hypertrophy of the anal papillae is a definite sur- 
gical entity of much importance on account of many 
attendant disagreeable symptoms and numerous re- 
sultant reflexes, although it never endangers life and 
rarely prevents one continuing his usual vocation. 

The anal papillae are located upon the borders of 
the semilunar valves forming a dentate margin at 
the ano-rectal junction. Opinions differ as to 
whether or not they are special rectal tactile organs. 
They vary in number up to eight or ten and are fre- 
quently absent. 

When hypertrophied they are readily seen through 
the anoscope, or with the anus thoroughly everted, 
and they may be felt on digital examination. They 
vary in length from a quarter of an inch to an inch 
or more, and occasionally one of these very long 
papillae has been mistaken for a rectal polypus. 

In making a diagnosis it is to be borne in mind 
that the papillae are of uniform width throughout, 
while a polyp is always pedunculated. : 

The symptoms accompanying hypertrophy of the 
anal papillae are many and vague. Those which I 
have observed are a craw.ing or tickling sensation or 
uneasiness in the rectum, disagreeable pressure, pain, 
usually not severe, sometimes relieved by a move- 
ment and sometimes worse for a time after defeca- 
tion, a fee:ing that defecation is incomplete or unsat- 
isfactory, spasmodic contraction and hypertrophy of 
the sphincter muscle, constipation, pruritus ani, anal 
fissure, neuralgia of the rectum and sciatica. 

In my cases the most constant symptoms have been 
the feeling that the act of defecation is incomplete, 
and the uneasiness and disagreeable pressure which 
accompanies sphincteric contraction. This latter 
feeling lasts for a variable length of time and is prob- 
ab.y due to the fact that the enlarged papillae are 
crowded down into the grasp of the sphincter, relief 
coming only after a more or less prolonged period 
of retraction. 

When one of these papillae becomes quite long, 
the time required for retraction, as well as the accom- 
panying discomfort, are naturally prolonged. 

Not only this, but its presence acts as an irritant 
to the sphincter muscle, causing a spasmodic con- 
traction. 

Daily repetition of this condition, with the recur- 
ring contraction, causes the sphincter muscle to hy- 
pertrophy, and there arises the condition commonly 
spoken of as tight sphincter. 


Anal fissure may result from the tearing down of 
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one of these enlarged papillae. Neuralgia of the rec- 
tum is a quite common symptom and sciatica a fre- 
quent one. 

A patient who came to my office recently and in 
whom I found no other lesion, excepting a slight 
cryptitis, complained of pain in the right sciatic 
nerve more than of anything else, and every time I 
made pressure with the end of my finger on one of 
the enlarged papillae she remarked: “there is a sore 
spot and that pressure gives me the same pain down 
the right thigh which I frequently experience.” This 
point is of interest, as it shows the immediate reflex 
effect of irritation in the anal canal upon the sciatic 
nerve. 

I shall quote from the histories of three cases, 
which I have treated during the past year, as illus- 
trating the patient’s story of the subjective symptoms 
accompanying the condition: 

“For three or four months have had an uncomfort- 
able feeling in the rectum, no severe pain but dis- 
agreeable pressure which is worse after defecation.” 


Another patient says: “Have had pain in rectum 
for two years, generally relieved by a movement. 
When feces get down in the rectum am very uncom- 
fortable until bowe's move.” 


A third one says: “Have had a disagreeable pain 
in the rectum for two months, which is perhaps more 
a soreness than pain, accompanied by severe pres- 
sure. It is worse just before and after defecation 
and seems to cause sciatica in right leg. After 
bowels move feel as though I was not through. Am 
growing very nervous.” 

Treatment consists in removing the papillae, pre- 
ferably with scissors. As a rule, no vessels require 
ligation. When the sphincter is hyper- 
trophied a general anesthetic is employed, otherwise 
the operation may be satisfactorily done under local 
anesthesia. Confinement in bed is not necessary. 
When cryptitis is present it is sometimes necessary 
to treat the inflamed crypts with 10% cargentos solu- 
tion a few times during convalescence. 


Consideration of this subject emphasizes the neces- 
sity of making a thorough examination in all cases 
where patients complain of any, or many, of the 
vague symptoms I have enumerated. 

Perhaps in no class of cases has so much guess- 
work been employed as in dealing with rectal dis- 
eases. In all branches of surgery, as we'l as in gen- 
eral medicine, or any of the specialties, the conclu- 
sion is always the same, a thorough examination fol- 
lowed by a correct diagnosis is essential to intelli- 
To these every patient is entitled. 


gent treatment. 


BLEEDING FROM THE RECTUM; ITS SIG- 
NIFICANCE AND TREATMENT.* 
J. F. Sapir, M.D., 
New York City. 

Visiting Proctologist, People’s Hospital; Chief of Rectal 
Department, Stuyvesant Polyclinic; Visiting Proctolo- 
gist, Home of Daughters of Jacob; Visiting Proc- 
tologist, Home of Sons and Daughters of 
Israel; Assistant Surgeon, Rectal Depart- 
ment, Gouverneur Hospital, Out- 

Patient Clinic, Etc. 


Bleeding from the rectum is one of the most fre. 
quent and alarming symptoms of rectal disease and, 
next to pain, is the most frequent cause for con- 
sulting a physician. 

Blood passing through the anus may come from 
the rectum, sigmoid, colon, small intestines, duo- 
denum or even the stomach. It may be slight or 
profuse, occasional or frequent, it may occur dur- 
ing, in the intervals of, or after defecation. It may 
be discharged as pure blood, fluid blood or clotted 
blood, or it may be mixed with mucus, pus or feces. 

The nearer the location of the cause of the bleed- 
ing to the anal outlet, the lighter is the color and 
the fresher is the appearance of the blood; and in- 
versely, the further away from the anal opening, 
the darker the color, and the thicker and more 
clotted its consistency. 

The bleeding may come from only one blood- 
vessel or from numerous b‘eeding points or ulcera- 
tions, and may be arterial or venous. 

The general appearance of the patient is often 
an index to the importance and severity of the 
bleeding. Profound anemia following bleeding 
from the rectum is of frequent occurrence, and very 
often immediate transfusion, followed by prompt 
attention to the lesion causing the bleeding, is the 
only thing that will save the life of the patient. 

Internal hemorrhoids very often bleed owing to 
severe straining at stool followed by rough hand- 
ling with paper, or when a hard fecal mass is pro- 
pelled through the rectum and anus, denuding the 
surface of the greatly enlarged hemorrhoids, en- 
gorged with blood to the bursting point. There 
may be only the expression of a few drops of blood, 
but sometimes the bleeding is so severe as to cause 
complete exsanguination. Frequently on anoscopic 
examination, one can see the blood spurt from an 
ulcerated hemorrhoid. Bleeding from hemorrhoids 
is usually venous. It may be slight and noticed 
only on the paper, or it may ooze from the anus for 
a short time after defecation, or it may be so profuse 
as to cause the patient to faint from loss of blood 


while at stool, and become so exsanguinated that 


*Read before the American Proctologic Society, June, 
1921. 
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death may ensue before bleeding ceases or can be 
arrested. When the bleeding is profuse and occurs 
at frequent intervals, the patient may become pro- 
foundly anemic, lose weight, become incapacitated, 
simulate cachexia, assume a pale yellow and waxy 
appearance, become nervous and melancholy; and 
only after operation with or without transfusion, 
when the patient notices an increase in weight an 

improvemet in color, can he be convinced that he 
is not suffering from a malignant growth or other 
incurable disease. 

The ancient belief that bleeding from the rectum 
is good for the patient and that if arrested will 
produce some internal disease or death is “taboo”. 

Thrombotic hemorrhoids frequently rupture of 
their own accord; and when part of the clot remains 
protruding, the wound is kept open and is accom- 
panied by a constant oozing of blood until remedied 
by completely turning out of the clot and trimming 
the edges of the wound. 

Fissures or ulcers of the rectum cause arterial 
or venous bleeding, the severity of which depends 
upon the extent of the lesion and the size of the 
vessels involved. Patients with fissure give a his- 
tory of straining at stool, passing a very hard fecal 
mass, followed by a burning pain and some blood. 
Some pass only a drop of blood, others a streak 
of blood on the fecal mass, and others will report that 
the blood trickled down their legs even after defe- 
cation; still others, that the bleeding was so profuse 
that they fainted from loss of blood. The deeper 
the ulceration the more severe the bleeding, and 
the loss of blood may be so large that it may lead 
to complete exsanguination. This type of bleeding 
is often most severe in tuberculous, syphilitic and 
ma'ignant ulceration. 

When a prolapse of the rectum is very large and 
when it protrudes and rubs up against the clothing 
of the patient; or when an attempt is made to reduce 
it, bleeding will often follow. 

Severe bleeding is often found in malignant dis- 
ease, due to the destruction of tissue becoming so 
deep that it invades the large bloodvessels, often 
resulting in death from exsanguination. 

Polypi bleed at every stool, and this bleeding is 
caused by the denudation of the surface by the fecal 
mass. They are most frequently found in children. 
Hemorrhoids are extremely rare in children, but 
when a mother says that her child has hemorrhoids, 
or that a hemorrhoid protrudes at stool accompanied 
with blood and then returns spontaneously or must 
be returned with the finger, one may be sure that 
the child is suffering with a single polyp. They 
are usually low down and can be reached by the 


finger, or when pedunculated, may be high up and 
can be located by proctoscopic examination. 

Multiple polyposis or adenomata are numerous, 
soft, do not protrude, but give rise to colicky peris- 
talsis, due to an effort on the part of nature to ex- 
pel them. These evacuatory movements are at- 
tended with much blood and very often with a pro- 
lapse of the rectum, which, on account of the size 
of the mass due to the number of polypi, frequently 
require the services of a physician to reduce. It 
is important that this condition should be promptly 
recognized for, if neglected, it usually degenerates, 
within two or three years, into adeno-carcinoma, 
in about 50 per cent of the cases. Constipation is an 
early symptom followed by diarrhea, with blood 
mucus and tenesmus, loss of weight, anemia, etc. 

In intussusception of the sigmoid, repeated 
traumatism of the parts, from repeated straining 
during frequent attempts at defecation, results in 
inflammation, ulceration and blood with every stool. 

Chancres, chancroids, and condylomata bleed very 
freely when friction is applied by the use of paper 
after defecation. Condylomata bleed easily, due to 
friction produced by a fecal movement, by walking, 
or by rubbing against the patient’s clothing, usually 
when fragments are broken off. Villous growths 
bleed freely during defecation, but these are very 
rarely encountered. 

Systemic diseases suck as malaria, scurvy, tuber- 
culosis, typhoid, etc., may give rise to bloody stools 
in the course of the disease. In typhoid, the passage 
of mucus streaked with blood is often a warning 
signal of impending perforation and hemorrhage. 


Hemorrhagic proctitis occurs usually in young 
adults, and ‘is the cause for profuse bleeding from 
the rectum with every stool. The blood is bright 
red and usually of sufficient quantity to produce a 
severe anemia in the patient. This condition is fre- 
quently diagnosed as “piles” and the patients are 
often subjected to two or three operations, pre- 
sumably for hemorrhoids, until, still seeking relief, 
they come across a physician who takes the time 
and trouble to make a proctoscopic examination, 
when a dark-red, spongy, ulcerated mucous mem- 
brane is noted, blood oozing from numerous ulcerat- 
ed areas, with patches of mucus. The patients have 
from 10 to 50 stools a day, and usually expel only 
a small quantity of blood and mucus. In these 
cases, only the lower four or five inches are involved, 
and the condition is not accompanied with any rise 
of temperature, as in hemorrhagic colitis, which 
is generally caused by a pneumococcic infection. 
These cases are best treated by swabbing the hem- 
orrhagic areas with fuming nitric acid to produce 


i 
i 
| 
if 
i 
| 
a 
id 
| 
i 


XXXV, No. 12 


SAPHIR—BLEEDING FROM THE RECTUM. 


AMERICAN 
JouRNAL oF SURGERY. 381 


fibrosis followed by a superficial scar, which toughens 
the mucous membrane, and which prevents any fur- 
ther abrasion that may cause bleeding. Rectal ir- 
rigations of silver nitrate, never stronger than I-10 
per cent, or irrigations of krameria or of the color- 


less hydrastis solutions, and calcium lactate or 


chlorid irternally, may be of service. 

Sarcoma of the rectum or colon is very rare, and 
when it does occur, hemorrhage is not a prominent 
symptom. I encountered only one case in my prac- 
tice, about two years ago, of a large spindle-celled 
sarcoma of the rectum, which I reported in the 
New York Medical Journal, November 15, 1919. 

Carcinoma is very common and, according to 
statistielans, about three and one third per cent. of 
all cancers are in the rectum. The early symptom 
of cancer is the passage, from the rectum, of blood 
or blood mixed with mucus. This symptom should 
call for a prompt and thorough proctoscopic and 
colonoscopic examination for the detection of cancer 
in its incipiency. ; 

Operations about the anus and rectum are always 
accompanied by a certain amount of bleeding, the 
amount of bleeding depending upon the length and 
depth of the incision. Incisions produced at right 
angles to the bowel cause more bleeding than those 
made parallel to the long axis. When the bowel is 
cut at right angles, some of the hemorrhoidal veins 
and their branches are severed; but when cut parallel 
to the long axis of the bowel, the incisions are made 
parallel to and between the vessels, and without 
injury to them. This accounts for the severe bleed- 
ing produced in the cuff operation for prolapse, and 
in the Whitehead operation, which is now but very 
rarely used and is becoming obsolete. 

Primary hemorrhage usually occurs during an 
operation when a vein or an artery is severed and is 
very profuse, but capillary oozing is easily controlled 
by pressure. Bleeding may be caused by overlook- 
ing a bleeding point during an operation, or because 
the doctor thinks that he can control the bleeding by 
pressure. Some patients bleed easily, due to the di- 
minished coagulability of the blood, or due to some 
vaso-motor disturbance. 

Recurrent hemorrhage is more serious, and gen- 
erally takes place when a vessed has been injured 
during an operation and is overleoked, or when a 
ligature slips or has been improperly or insecurely 
tied. This takes place within a few hours after 
operation. 

Secondary hemorrhage takes place a few days after 
operation, (usually five to eight days), where a liga 
ture has cut through a bloodvessel, or it may follow 
sloughing or ulceration due to burning or pressure 


necrosis. This occurs in anemic, debilitated patients, 
in those who have coughing, or sheezing, or other 
conditions causing severe straining or tenesmus; or 
where the bandage ,which is supposed to produce 
pressure is lost when transferring the patient from 
the operating table to the carriage or from the car- 
riage to his bed; or where the patient, in coming out 
of his anesthesia, unconsciously plucks away the 
dressing and releases the pressure of the bandage. 
The bleeding in these cases comes on suddenly, is 
very profuse, and, unless immediately stopped, may 
prove fatal. Secondary hemorrhage may also occur 
in extensive sloughing produced by injection of car- 
bolic acid or in using strong solutions of quinin and 
urea hydrochlorid for local anesthesia, or in ulcera- 
tion due to burning or pressure necrosis. Frequent- 
ly bleeding may be internal and fatal while nothing 
may be noticed from the anus. Slight bleeding or 
oozing may be easily arrested. Profuse hemorrhage 
is always accompanied by well marked and classic 
symptoms. The external evidence of bleeding is a 
sudden gush of blood from the rectum, which satu- 
rates the dressings and even the bed; and on removal 
of the dressings a stream of blood will be noticed 
from the anus. When the hemorrhage is internal, 
large quantities of blood accumlate in the rectum, be- 
come clotted and cause a desire to go to stool, and 
there is an evacuation of liquid or clotted blood or 
both; and when retained for any length of time it 
has a coffee-ground color and a foul odor. This may 
be accompanied with colicky pains and tympanites 
along the entire course of the colon, due to the de- 
composition of blood and gas formation. Frequent- 
ly internal bleeding manifests itself by an intense de- 
sire to urinate, with an inability to void due to dis- 
tention of the bowel. If this form of hemorrhage is 
not quickly discovered and arrested, the patient gets a 
death-like pallor, has an anxious and worried look, 
calls for much water, gets air-hunger, becomes faint 
and then unconscious, the pulse becomes rapid, but 
is soft and thready, gradually becomes imperceptible, 
the patient collapses and dies of complete exsangui- 
nation. 


Bleeding from the rectum, however slight, should 
never be treated by the specialist or the general 
practitioner without a thorough rectal examination. 
In this manner many cases of early, and even ad- 
vanced, cases of cancer of the rectum may be dis- 
covered, which otherwise might be passed up as 
“merely bleeding piles”. 

When large spurting vessels have been injured or 
ruptured by disease or direct injury or caustics, or 
severed during operation, immediate ligation is ad- 
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visable. The best method of procedure is grasping 
the bleeding vessel with a clamp, and tying, leaving 
the ligature long to prevent slipping; or, when a 
number of bleeding points epresent themselves, 
grasping the mass of tissue and ligating it. 


Where the bleeding point is due to, or caused by, 
the slipping of a ligature and cannot be located, the 
insertion of a proctoscope into the rectum, and then 
packing from eight to twelve thicknesses of sterile 
gauze into the rectum through the proctoscope (then 
removing the proctoscope and allowing the packing 
to remain) will produce a sufficient amount of pres- 
sure, and will stimulate a sufficient amount of con- 
traction of the sphincter muscle to check the bieed- 
ing. This method of procedure should be supple- 
mented by pressure from the outside by means of a 
tight “T” binder. 

When the bleeding point is located, torsion and 
clamping may be tried, or the clamp may be allowed 
to remain in place until the danger from this hemor- 
rhage has passed. Clamping should be tried where 
the bleeding vessel is too high up to be securely tied 
or ligated. Where there is oozing that cannot be 
controlled by pressure, actual cautery may be tried. 
Where there has been extreme depletion of blood, 
so as to endanger the life of the patient, immediate 
hypodermoclysis or normal saline solution to replace 
the loss of body fluid, or even transfusion, may be 
necessary. Strychnine sulphate, grain I-30 every 4 
hours, absolute rest in bed with hips elevated, and a 
liquid diet, should follow up the transfusion. The 
patient should be kept warm by means of hot water 
bott’es, and peristalsis should be controlled by fre- 
quent doses of morphine sulphate or opium. Strict 


“orders to keep the “T” binder tightly in place to pre- 


duce pressure is of extreme importance . 


Bleeding from the rectum in adults is of such 
common occurrence that the layman looks upon it as 
a necessary evil, and in many instances, not until 
he has suffered a severe hemorrhage will he think it 
advisable or consent to consult a physician. Many 
physicians, without making any examination, take 
for granted the diagnosis of “bleeding piles” given 
them by the patient and prescribe some salve or sup- 
positories, and feel that they have done their duty. 
In a recent case of very severe b eeding due to pro- 
nounced ulcerated internal hemorrhoids, an excel- 
lent gastro-enterologist told the patient that he had 
no hemorrhoids and prescribed some salve; yet this 
man had bled to such a degree that his hemoglobin 
index was 40% and his red blood count was only 
2,800,000. Another patient I saw recently was being 


treated by a reputable physician, in his office, for a 
period of seven weeks by means of electricity and 
other local treatment, and when I saw him, the man 
was so exsanguinated that his blood showed 35% 
hemoglobin and only 2,200,000 red blood cells. Both 
of these cases required blocd transfusion® before I 
could undertake to operate upon them. 


Many cases of carcinoma are overlooked by neg- 
lect of proper and thorough examination. In the 
past year I have seen three cases of carcinoma of the 
rectum that had been operated upon for “piles” un- 
necessarily. The diagnosis in these cases should have 
been made if the physician had taken the time or the 
trouble to properly examine the patient. We cannot 
too strongly emphasize the necessity and importance 
of a thorough rectal examination in all cases that 
give a history of blood with their stools. The pa- 
tients should be examined first with the finger, then, 
if the passage is clear, with the proctoscope and sig- 
moidoscope. Primarily the fault lies with the lack 
of teaching of the proper use of the proctoscope and 
sigmoidoscope to the students in our medical col- 
leges, and they are being sent out urprepared to take 
care of the many sufferers of rectal bleeding, unpre- 
pared to interpret its importance and significance, 
and, as a result, unprepared to give the patient the 
proper care and treatment in these conditicns. 

345 West 88TH STREET. 


MY PRESENT VIEWS OF QUININ AND 
UREA IN THE TREATMENT OF 
INTERNAL HEMORRHOIDS.* 

E. H. Trerretit, M.D., 


RICHMOND, VA, 


Quinin and urea was first used in the treatment 
of internal hemorrhoids in April, 1913, a little more 
than eight years ago. A paper, describing the technic 
employed, with some observations on the effect of 
the remedy, was read by me before the American 
Proctologic Society in Detroit in 1916. I feel that 
no apology is needed for presenting another paper, 
at this time, along the same lines. With an addi- 
tional experience of five years, I probab'y am more 
competent to discuss the value of the remedy than 
before. When my former paper was written, the 
treatment was still in the experimental stage. I now 
feel that a very satisfactory working basis has been 
established. In other words, experience has shown 
what the remedy will do, and its limitations have 


*Read before the American Proctologic Society, June, 
1921. 
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been defined more or lesg clearly, so that there is 
little or ro doubt of the results to be expected from 
its use. We now recommend to the patient that his 
hemorrhoids be treated by injections of quinin and 
urea, for we know that he wili be satisfactorily and 
completely cured. Another is advised to have a rad- 
ical operation done, because examination reveals a 
condition which quinin and urea will not eradicate. 
In my experience, about fifty per cent. of cases of 
internal hemorrhoids are amenable to treatment with 
quinin and urea. In addition, from fifteen to twenty 
per cent. more may be treated by the same means, if 
one is willing to attempt the removal of simple com- 
plications such as hypertrophied papillae, skin tags, 
polypi, etc., under .ocal anesthesia, in the office. It 
is in hemorrhoids with these minor complications 
that the judgment of the operator is put to a test. In 
his anxiety to save the patient a radical operation, 
he is liable to attempt to do more than is safe. If the 
patient is to be incapacitated or put to bed as the re- 
sult of the treatment, then it is far better for all con- 
cerned that we have a radical operation in the first 
place, in a well regulated hospital. In considering 
the removal of some miror complication, its char- 
acter and location are of prime importance. As every 
procto ogist knows, there are certain areas in the 
canal which are sensitive and very rebellious to any 
injury, whereas other parts are almost devoid of 
sensation. It is an easy matter to get into trouble 
when working in this region, if not constantly on 
guard. There is nothing more disconcerting than to 
have a patient go to bed for a week or longer fol- 
lowing the removal of some minor lesion in the anal 
canal when little or no inconvenience was expected. 
But all of us have had such experiences. 

The percentage of cases treated by me by this am- 
bulatory method is not as large as it was a few years 
ago, while that of radical operations has grown. | 
am not certain whether I shou'd attribute this to a 
better knowledge of rectal diseases in general or 
whether I have grown more conservative. However, 
there is nothing more fascinating to me than to 
watch well developed hemorrhoids disappear under 
treatment, and to note the relief of symptoms as 
stated by the patient. 

During 1920, not including the work done in the 
dispensary of the Medical College of Virginia, 285 
patients came to me for relief of internal hemor- 
rhoids. 


caused the predominating symptoms, and seemed to 


On'y those cases in which hemorrhoids 


constitute the most important rectal condition found, 
have been placed in this classification, although many 


times during the year other hemorrhoids were re- 
moved when operating for fissure, fistula, etc. Of 
this number, 206, or 72.5 per cent. of the whole, were 
treated in the office by injections of quinin and urea. 
Quite a number of these, the exact number I have 
not tabulated, also had removed by excision, a skin 
tag, small polypus, or some minor complication. 

I performed a radical hemorrhoidectomy, usually 
under general anesthesia, 79 times during the year. 
Most of these were considered unsuitab e for treat- 
ment with quinin and urea, although a few of them 
might have been handled satisfactorily by this means. 
Occasionally a patient prefers to have the radical 
operation. If his physical condition warrants it, he 
is not persuaded otherwise. I know of no operation 
in the whole of surgery which gives more uniformly 
good results, when properly done, than a hemor- 
rhoidectomy, and I do rot eppose the operation. 


Only simple internal hemerrhoids are suited to 
this ambulatory form of treatment. I refer to that 
chronic variety in which the predominating symp- 
tem is bleeding, or protrusion, cr both. When the 
hemorrhoids are inflamed, with irritable and tight y 
contracted muscles, a radical removal is indicated. 
This condition usual y is the result of a submuco- 
cutaneous infecton which requires incision and drain- 
age, as well as removal of the hemorrhoids, to bring 
about a complete cure. Hemorrhoids of the muco- 
cutareous variety, and those internal ones that have 
become fibrous, as occasionally seen, are best treated 
by excision. Also, it would be a waste of time to 
inject hemorrhoids in the presence of a fissure or 
fistula or any other complication demanding a sur- 
gical operation. In such a case I would advise re- 
moval of the hemorrhoids when operating fer the 
comp ication. 


In selected cases the results from treatment are 
uniformly good. If one bears in mind that internal 
hemorrhoids are primarily varicosed veins, contain- 
ing fluid blood, and that quinin and urea will eradi- 
cate these, and only these, then there should be no 
disappointments from its use. More than this 
should not be expected of the remedy. 

While I have had no experience with other reme- 


dies, I am convinced that quinin and urea furnishes 
the safest and most efficient ambulatory treatment of 


hemorrhoids yet advised. During the eight years in 
which I have used the drug many thousands of times, 
I have had no alarming effects that can in any way 
be attributed to it. In this time I have found three 
patients with some idiosyncrasy to quinin. The one 
with the most pronounced reaction was a man who 
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stated, before I had completed my treatment, that he 
felt as if he had taken quinin. He quickly developed 
a hoarseness and a mild asthmatic attack which last- 
ed some hours. The other two were women. Its use 
was followed in one by a temporary hoarseness and 
dry cough, and in the other by a tingling and itching 
of the skin surface, but no urticaria was manifest. 
It is well to bear in mind that there are a few indi- 
viduals who are more or less susceptible to the ef- 
fects of quinin. Dr. Collier Martin has reported 
one case in which very alarming symptoms followed 
the injection of quinin and urea into a hemorrhoid. 

I know that most proctologists are well satisfied 
with the results ordinarily obtained from operating 
on hemorrhoids and probably do not care to adopt 
- any substitutes as a routine. In my opinion, how- 
ever, every proctologist should be more or less fa- 
miliar with some method of treatment other than 
operative, which may be used when necessity seems 
te demand it. No doubt each of us has now and 
then a patient with bleeding hemorrhoids, upen whom 
an operation is not desirable, for one reason or an- 
other. At the same time, it is necessary for his gen- 
eral welfare that all bleeding be stopped. I believe 
there is no treatment, not even an operation, that 
will control this more effectively or more promptly 
than quinin and urea. A single injection of a five 
per cent. solution into an ulcerated hemorrhoid rarely 
fails to completely relieve the bleeding at once, al- 
though a complete disappearante of the hemorrhoidal 
tumor will require from four to ten injections, given 
at intervals of three or four days. There is no ob- 
jection to treating several hemorrhoids at one sitting, 
except when the muscles show some spasm or irrit- 
ability. Then it is advisable to proceed more cau- 
tiously, treating only one or two at a time. The in- 
jections should be made in the center of the pie, 
using just enough of the solution to slightly distend 
it. If properly placed and given slowly, there should 
bc no pain. If the introduction of the needle causes 
a twinge, it should be withdrawn immediately, for 
the wrong place has been selected for the injection. 
Usually the patient does not know when the needle 
is introduced, for a chronic, non-inflamed, internal 
hemorrhoid has very little sensation. 


For this treatment I prefer to use a medium-sized 
Brinkerhoff speculum, for the reason that a good 
longitudinal view of the anal canal is obtained, per- 
mitting an accurate placing of the solution where de- 
sired. A syringe, small in circumference, is essen- 
tial. I have found a one cc. Luer syringe, about 
three and one-half inches long, answers the purpose 


nicely. I use on this 4 number 25 needle. Rarely 
are the treatments fo lowed by pain, and the patient 
i3 allowed to proceed about his business at once. In 
some cases there is a feeling of fullness and weight 
in the rectum, beginning twenty or thirty minutes 
after a treatment, and lasting about the same length 
of time. Further than this there should be no dis- 
comfort as a result of the treatment. 


An idea seems to be entertained by some that qui- 
nin and urea produces a sloughing of the hemor- 
rhoidal tumors, and that a disappearance of them is 
brought about through this process. This is not the 
case. Only a few times have I seen the mucous mem- 
brane covering the hemorrhoid turn dark following 
such treatment, and this was due probably to an over- 
distention of the pile with the solution. If quinin 
and urea caused a s!oughing with any degree of reg- 
ularity, I would not sanction its use, for such a pro- 
cess can not be controlled. Furthermore, if this 
were the effect, severe infections and frequen: sec- 
ondary hemorrhages would preclude its use. Soon 
after a pile is injected with quinin and urea it be- 
comes somewhat grayish in color, and on digital ex- 
amnation feels hard and fibrous, not unlike an anal 
polypus. It soon begins to atrophy, and if the treat- 
ment is repeated from time to time, it will disappear 
altogether. The drug evidently causes a diminution 
of the arterial blood supply to the part, probably 
from pressure. Atrophy is the result. 


CONCLUSIONS. 

Quinin and urea is a safe and reliable agent in 
the treatment of simple uncomplicated hemorrhoids. 
However, only about fifty per cent. of cases ordi- 
narily seen fall in this classification. Radical re- 
moval is indicated in the others. 

It should not be used as a routine treatment, but 
only after a careful and thorough examination to 
determine if the case is suited to the remedy . 

The results from its use should be approximately 
one hundred per cent. cures, but the percentage of 
cures will depend upon the ability of the operator to 
select his cases. 


DIGITAL REcTAL EXAMINATIONS. 


Don’t fail to make a digital rectal examination in 
cases of appendicitis and in all ailments when the 
diagnosis is obscure. Nor should it ever be omitted 
before an operation upon anal disorders. It may 
save the embarrassment of a subsequent discovery 
that a patient’s hemorrhoids, for example, were but 
an expression of a carcinoma higher up in the rectum. 
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THE CHOICE OF A GENERAL ANESTHETIC 
IN PROCTOLOGIC SURGERY.* 
W. Oakey HerMaAnce, M.D., 


Associate Professor of Proctology, Post-Graduate School 
of the University of Pennsylvania, 


PHILADELPHIA, Pa. 


I have taken this for my paper for the fo:lowing 
reasons : 

First, because of the well-known resistance that a 
large number of proctologic patients show to. the ef- 
fects of a general anesthetic. . 

Second, that this fact has driven many proctolo- 
gists to attempt their operations through the aid of 
local anesthetics, and has brought forth much ambu- 
lant treatment and surgery, which I think is il!- 
advised. 

Third, that our peculiar field necessitates operat- 
ing about and through the most irritable and sensi- 
tive circular muscle of the body, and that we labor 
under the disadvantage of leaving our operative field 
behind the closed veil of the sphincter muscle with- 
out adequate protection against hemorrhage and in- 
fection, and entirely at the mercy of the peristaltic 
ebb and flow. 

Fourth, as the result of many years of specializa- 
tion in anesthetics, there is an intense interest and 
admiration in the spectacle, somewhat rare but al- 
ways pleasing, of a safe, quiet and successful anes- 
thesia. 

Those of us who in our early days were hospital 
interns and anesthetists may remember the evil repu- 
tation that justly accompanied most proctologic anes- 
thesias. I have never been able to determine just 
what particular reason was responsible for this fact. 
I soon learned, however, that when the surgeon di- 
vulsed the sphincter muscle, and after the flurry 
caused by the stretching subsided, the patient always 
settled down, and from then on the stages were more 
comfortable and quiet. This led me to institute a 
series of blood pressure tests taken over intervals 
corresponding to: before anesthesia, just before di- 
vulsion, during divulsion and after. These readings 
were always marked by an abrupt rise of systolic 
pressure during the divulsion amounting to a mini- 
mum of 10 mm. to as high as 60 mm. increase over 
and above the systolic blood pressure registered be- 
fore stretching. 

This rise of blood pressure was maintained for a 
considerable period after the divulsion, or until the 
anesthesia was deepened to a late secondary stage. 
Without knowledge of the value of rapid divulsion 


*Read before the American Proctologic Society, June, 
1921. 


of the sphincter muscle in respiratory accidents, such 
as chloroform, poison gases, drownings and acci- 
dental e’ectrocutions, in each of which I have seen 
apparently hopeless respiration started by rapid di- 
vulsion, I cannot but hint at a conclusion that the 
sphincter muscle, so vital in its relation to the sym- 
pathetic nervous system, must be a determining fac- 
tor in the difficulties accompanying general anes- 
thesia in proctology. With these facts in mind, and 
resting upon the best known surgical principles which 
were laid down before the era of procto ogy, I must 
declare myself against the present day trend towards 
local anesthesia in our work. The temptations of 
local anesthesia are great. The repugnance of the 
American business man to loss of time from his 
work ; the patient’s fear of the hospital and the anes- 
thetic; the tendency of some of us against giving 
the proper amount of time and preparation to the 
less important lesions, together with the accompany- 
ing ease which we enjoy where patients come to our 
offices and where we can do the most work with the 
least amount of trouble, are all tempting reasons for 
ambulant procto!ogy. 

To my mind, there are few of our surgical cases 
that do not deserve general anesthesia as a factor for 
a quiet field, with an opportunity for thorough ex- 
ploration and operation upon the sensitive and deli- 
cate sphincteric area, and for the opportunity for a 
complete rest and hospital supervision, which seems 
to be so necessary for ultimate recovery. All this, I 
contend, the proctologist cannot attain without gen- 
eral anesthesia. 

The various merits of general anesthetics have 
been a prolific source of controversy by the medical 
profession. With the reservation that the principles 
of anesthesia are absolutely unchanged since their 
first introduction, we have today at our disposal sev- 
eral forms of narcotics for this purpose: 

Chloroform, with its friends and enemies; 

Nitrous oxid, with its numerous combinatiens and 
improved mechanical apparatus ; 

Spinal narcosis ; 

Ethyl chlorid, satisfactory in the hands of ex- 
perts (but experts in the use of this drug are rare) ; 

Ether. 

The nitrous oxid group is today upon a great wave 
of popularity, and in the hands of experts, gives great 
satisfaction, but is not without its dangers. It is more 
dangerous than it seems because of the many ex- 
cuses that can be given for sudden mortality, and be- 
cause many accidents happen where the news re- 
porter has no access. 
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“J. F. Baldwin, Columbus, Ohio, in a report in 
New York Medical Record, July 29, 1916, showed 
death rate practically 1% in major operations. Fol- 
lowing that report, the administration of nitrous 
oxid for major operations practically ceased in Co- 
lumbus, but a few months ago, for some reason, it 
was used in another case, with prompt death upon 
the table, death taking place, as in the others, sud- 
denly and without the slightest warning. 

“Dr. Dennis E. Jackson, of St. Louis, Mo., As- 
sociate Professor of Pharmacology, in Washington 
University Medical School, in an article, AMERICAN 
JourNAL oF SurceEry, July, 1917: ‘Furthermore, I 
suspect that death may occur under nitrous oxid from 
depression of the respiratory centers, due to the de- 
pressory (later) effects of the gas, coupled with the 
excess of CO,.’” 

The disadvantages are many, a few of which, 


aside from its dangers, are: 

The initial expense of a proper apparatus and the 
gases which it requires; the lack of trained technic- 
ians to operate the apparatus; the venous congestion 
which accompanies the anesthesia is very destructive 
to a proper judgment of the color of the hemor- 
rhoidal veins which are so evident and constant as 
an index of nitrous oxid anesthesia. 

As to the difficulty of maintaining a quiet patient, 
which is so important in proctologic work, I quote 
from an article by Danforth, Pennsylvania Medical 
Journal, March, 1921: 


“Gas anesthesia has suffered perhaps somewhat 
at the hands of its friends. Crile tells us if relaxa- 
tion is needed, and not at once obtained by gas, to 
add ether sufficient to produce re‘axation. Should 
this require that much ether be added, we may have 
a situation which has been characterized by Deaver 
as ‘an ether anesthetic masquerading as a gas anes- 
thetic’, the ether doing the work and the gas getting 
the credit.” 


With the admission that there are certain special 
cases that require certain anesthetics, I present, 
nevertheless, ether of proven quality, given from the 
original can upon layers of gauze with observance 
of all the rules of the open drop method, is, to my 
mind, the safest and best form of anesthesia at our 
disposal at the present time. 


I have given it over 6000 times without a death or 
resort to resuscitation. I quote from a recent letter 
from a New York City anesthetist : 


“I have used it in nearly 40,000 anesthesias and 
have yet to have a case in which I felt that another 
anesthetic would have been better than ether, or even 
as good. To my mind, ether is the safest anesthetic. 
In regard to this it has been my duty and my priv- 
ilege to investigate a large number of so-cal'ed anes- 
thesia deaths. I have found a very large number of 
deaths under nitrous oxid, not one of which has ever 
found its way into print either by way of descrip- 


tion or in a statistical table. The same is practically 
true concerning my experience with chloroform 
deaths.” 

If there is likely to be any accident or special 
trouble from an ether anesthesia, the warning signs 
appear far enough in advance of the approaching 
difficulty to enable the anesthetist to care for the 
trouble. Deaths under nitrous oxid and also under 
chloroform take place very suddenly; under nitrous 
oxid practically without warning, as in most cases 
under chloroform. The cause of most of the deaths 
under nitrous oxid, so far as I can learn, has never 
been determined ; asphyxia alone does not seem suf- 
ficient to account for it, but that they do take place 
suddenly and that the patient is never able to be 
resuscitated, is a serious and alarming fact. 

I prefer ether because throughout any operation 
sufficient relaxation can be had and maintained with- 
out detriment to the patient, which is not true when 
either nitrous oxid or chloreform are considered. 
Ether can be administered and relaxation carried to 
any desired degree with practicaily perfect safety to 
the patient whereas, in many cases, obtaining per- 
fect relaxation with chloroform would result in 
death, and the same would be true concerning the 
use of nitrous oxid. Furthermore, in some cases, 
relaxation cannot be had at all under nitrous oxid 
because as a rule there is spasm of the masseter mus- 
cles and also of the lower extremities, especially of 
the leg and ankle. 

If ether is admitted properly by the open drop 
method, and only enough ether administered to keep 
the patient sufficiently asleep for the operation, there 
are practically no disturbances of the physiological 
functions of the body. Nausea and vomiting. ac- 
cording to my experience, are very much less with 
ether so administered than in the case of an anes- 
thesia with either nitrous oxid or with chloroform. 
The amount of nausea and vomiting from nitrous 
oxid is very great, notwithstanding all that is said to 
the contrary. I have seen enough of it to make me 
believe that the nausea and vomiting following a nit- 
rous oxid anesthesia are comparable with that which 
follows an ether anesthesia, if the ether be of inferior 
quality or improperly administered. If the ether 
i3 administered properly by the open drop method, 
there is, after the removal of the mask, either no 
nausea and vomiting whatever, or if any occurs, the 
proportion of cases is very much less than in the case 
of nitrous oxid or nitrous oxid-oxygen. 

The production of acidosis in the patient, that is, 
the diminution of the carbonates in the system, is 
very much less under any conditions of ether anes 
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thesia than it is under the best conditions of a chloro- 
form anesthesia. 

Surgical shock is very much more readily handled 
in the case of an ether anesthesia than in the case of 
either nitrous oxid or chloroform, as nitrous oxid 
does not modify surgical shock at all, while chlero- 
form tends to increase it. 

The limited paraphernalia, the easily understood 
tules of the drop ether system, admit the pos- 
sibility of quicker training of the novice than any 
other form of anesthetic. 

With the anatomical and physiological peculiari- 
ties of the proctologic operative field in consideration, 
my creed is: Wherever possible, admit all cases to 
hospital surroundings and expert surgical super- 
vision and avoid the ambulant “cure-without-opera- 
tion,” rapid-fire office treatment. Employ general 
anesthesia by the use of ether of proven quality, 
open drop method, given by a trained anesthetist. 


THE TREATMENT OF PRURITUS ANI BY 
IONIC MEDICATION.* 
A. Rorre, M.D., 


Surgeon, Rectal Department, Boston Dispensary, 
Boston, Mass, 


To those who are familiar with the various opin- 
ions held by proctologists regarding the etiology and 
treatment of pruritus ani, and are conversant with 
the voluminous literature which the subject has pro- 
duced, the caption of this paper will, perhaps, not 
awaken an undue amount of enthusiasm, for J ven- 
ture to say that there is no other single disease which 
runs so chronic a course and is so extreme’y re- 
bellious to treatment, and for which such a multi- 
plicity of remedies has been advocated, as pruritus 
ani. 

The chief reason for this perplexity seems to me 
to be due to the fact that the real cause of this dis- 
ease has net been known, and it is only within recent 
times that the etiology has been discovered. It is, 
therefore, not surprising to find that, prior to the 
discovery of the cause, about every disease to which 
mankind is heir has been named as an etiologic fac- 
tor. This also furnishes a reason for the numerous 
remedial measures, many of them of no value except 
as palliatives, which have been employed in the treat- 
ment of this distressing disease. 

To Murray’ belongs the credit of establishing the 
etiology of pruritus ani, and his observations and 
conclusions, corroborated by other investigators, 


*Read before the American Proctologic Society, June, 


prove that the streptococcus fecalis is the causative 
organism. 

This organism invades the perianal skin, pene- 
trating into the deeper layers and setting up a local- 
ized infection of these tissues, giving rise to the dis- 
ease which takes its name from its chief symptom. 
The manner in which this organism invadeés the skin 
is not known exactly, but, from the fact that normal 
unbreken skin forms an efficient barrier to bacterial 
invasion, it would seem that the most likely avenue 
of entrance is through the opening of the glands in 
the perianal skin. It is also possible that infection 
takes place through small abrasions at the muco- 
cutaneous junction, caused by the passage of dry, 
hard feces and also by the use of harsh cleaning ma- 
terials, such as stiff paper or other irritating deter- 
gents. Uncleanliness of the parts must also be con- 
sidered a factor. 

The effect produced by the infection is not an acute 
inflammatory one, but a low grade process, apparent- 
ly chronic from the start. 

The establishment of the etiology renders the prob- 
lem of treatment much more simple, to the extent 
that it enab es students of this disease to devote their 
energies and researches to the therapeutic phase of 
the problem. 

For the purposes of this paper, I have divided 
cases of pruritus ani into three groups, and it is im- 
portant that each group be identified etiologically to 
obtain satisfactory results from treatment. The 
groups are: 

Ist. Cases that are caused by infection and in 
which demonstrable iesions are not evident, and 
which are likely to derive benefit by measures di- 
rected to the removal of the infection. These are 
the cases that should have antiseptic treatment and 
they comprise the largest group. 

2nd. Cases that present demonstrable lesions 
and in which treatment of any nature is likely to fail 
unless what may be regarded as the predisposing 
cause is removed. Particular reference is made to 
cases having chronically inflamed crypts, hyper- 
trophied anal papillae, ulcers and small anal sinuses, 
described by Beach? and by Terrell*. Undoubtedly 
there are other conditions that predispose to the dis- 
ease, which must be identified and removed before 
satisfactory results can be obtained. 

3rd. In this group should be mentioned cases of 
anaphylactic origin which, although rot as common 
as those in the preceding groups, do occur with suf- 
ficient frequency to warrant classification. I have 
seen one such case in which intense pruritus was 
caused by eating apples. Omission of this fruit from 
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the diet was followed by complete relief. Other cases 
have been reported in which pruritus followed the 
ingestion of different foods. 

Before proceeding with the subject of treatment 
of pruritus ani by ionic medication, a few brief re- 
marks should be made concerning ionization. The 
term is used to describe that form of treatment which 
consists of the introduction into the tissues, by a 
current of electricity, of one or other of the constit- 
uents of the chemical compounds known as salts. 

When a substance is dissolved in water, the force 
of cohesion between mo'ecules is overcome and the 
molecules become uniformly dispersed throughout 
the solvent. In the event that the molecules them- 
selves do not dissociate or split up into their com- 
ponent atoms, we have what is known as a molecular 
solution. Such a solution is a non-conductor of elec- 
tricity and is of no value in ionization work. 
Alcoholic, solutions are non-conductors and are, 
therefore, valueless. When a solution of a me- 
tallic salt is dissolved in water and the solution acted 
upon by a current of electricity, an electrolytic action 
takes place in which the ions:of the dissolved salts 
are set free and conduct and move along with the 
current in a definite direction and are attracted by 
one or other of the poles. Those which are repelled 
by the positive pole are called electro-positive and 
those repelled by the negative pole, electro-negative. 

It is a well-known fact that the ions liberated by 
such electrolytic action on solutions of metallic salts, 
notably of zinc, copper, mercury, iodin, and many 
others, have marked antiseptic properties. These, 
according to Leduc* can be driven into the tissues to 
a sufficient depth to. make them effective in the treat- 
ment of infectious conditions, such as the one under 
consideration where the offending organisms are be- 
low the surface and out of reach of the usual oint- 
ments, lotions, etc., applied for the relief of the dis- 
ease. 

Jones® states that substances introduced ionically 
enter the actual cells which would not be the case if 
the solutions themselves were injected hypodermat- 
ically. In the latter case, the fluid would enter and 
be dispersed principally throughout the interstices 
of the connective tissue and be quickly eliminated by 
the lymph stream. Moreover, considerable irritation 
would be produced by this manner of administration. 

Ionic treatments require a direct current or one 
flowing constantly in one direction, the voltage of 
which should not exceed 50. 

The apparatus I use consists of a portable motor 
transformer which generates a low voltage’ direct 
current. This is connected with a milliammeter, 


the function of which is to enable the operator to 
control the electric current so that it can be applied 
very gradually and without the slightest break in 
the circuit and also to indicate the amount of current 
used. - From the milliammeter the wires run to the 
electrodes. To enable the operator to distinguish 
the positive from the negative wire, which is of very 
great importance in this particular instrument, they 
are colored red and green respectively. 

For ionic applications, two electrodes are neces- 
sary. One is a sheet of brass or lead about 18 cm. 
square, with a suitable binding post soldered to one 
side. This e’ectrode must be covered with several 
thicknesses of canton flannel securely sewed at the 
edges, leaving exposed only the post for the attach- 
ment of the wire. This is the negative or indifferent 
electrode and serves to complete the circuit. 

The active electrode, or the one to be applied to 
the part under treatment, is made of a circular piece 
of brass or copper about 6 cm. in diameter with the 
handle soldered to the center and also fitted with a 
binding post. The circular disk is bent in such man- 
ner that it wlll fit into the fold between the nates and 
come in contact with the peri-anal skin. The elec- 
trode is to be covered with a thick layer of absorbent 
cotton which can be thrown away after use. 

The following aqueous solutions have been found 
useful in the treatment of these cases: 

I. 1% zinc sulphate. 


2. 1% zinc permanganate. 
3. 1% mercury oxycyanide. 
4. 1% iodin (Lugol). 

5. 1% potassium iodid. 


The first three of the above are electro-positive 
and must be applied with the positive pole connected 
te the active e'ectrode. The solutions of iodin are 
electro-negative, requiring application with the nega- 
tive pole. 

The manner of applying the treatment is as fol- 
lows: 

The patient is placed on the table, lying on the 
side, with thighs well drawn up. The large electrode, 
previously moistened with warm saline solution, is 
applied to the abdomen and held in firm position by 
the patient. The active electrode, with its absorbent 
cotton covering well saturated with a warm solution 
of the salt, is firmly pressed against the area to be 
treated. The current is then turned on to the motor 
transformer and the button on the milliammeter 
turned until the needle shows the current flowing. 
This should be increased gradually until the patient 
feels a warm sensation. As much current should be 
used as can comfortably be borne, usually about 10 
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ma., and the application should continue from fifteen 
to twenty minutes. At the end of that period the 
current is gradually reduced to the zefo point, bear- 
ing in mind not to remove the electrode until that 
point has been reached. By observing this precau- 
tion, the patient will feel no unpleasant shock. This 
treatment is absolutely safe and cannot cause a 
burn or destruction of tissue. Except in severe cases, 
when a daily treatment is indicated, the applications 
are made three times a week. When the pruritus is 
brought under control, the latter treatment is suf- 
ficient. 

At the beginning of the treatment, the solutions 
should be diluted with distilled water to 14%. After 
a few of these applications, when the skin has be- 
come more tolerant, the 1% solution should be ap- 
plied. There is a distinct disadvantage in using 
strong solutions, because irritation of the skin must 
be avoided. It is most important that the parts be 
perfectly clean and free from any ointments before 
the application is made, as a greasy skin is a poor 
conductor. 

Regarding the question of what solution to begin 
with, I think it may be stated as a general working 
rule, that in cases with irritated, moist, blanched 
skins, the milder of the zinc solutions, namely zinc 
permanganate, is indicated. If the case does not pro- 
gress satisfactorily under this application and no im- 
provement in the appearance of the skin is apparent, 
then the oxycyanide of mercury should be tried. 
The iodin so-ution seems to work better in cases 
where the skin is dry, thickened and fissured. There 
is really no hard and fast rule for the use of any 
of these solutions. One skin is more tolerant than 
ancther and it may be found necessary, in an occas- 
sional case, to use one after another of the solutions 
before satisfactory progress is evident. The above 
order of use has, in my experience, met the indica- 
tions. Improvement in the appearance of the skin, 
less moisture, a gradual disappearance of the blanch- 
ed areas and less induration, are the outward evi- 
dences of satisfactory progress. 


After a few treatments, usually after one, the itch- 
ing becomes more controllable and does not require 
the digging and tearing of the skin, as was the case 
before. While the pruritus does not disappear com- 
pletely in this short time, the attacks are of shorter 
duration and the intervals between them is 
lengthened. 


Secondary infections due to trauma of the skin 
by scratching gradually subside as the pruritus is 
relieved. 


As a result of the bacterial infection of the skin, 
certain well defined changes take place in it, notably 
the formation of an exudate which, as time goes on, 
becomes either absorbed and disappears, or what is 
more common, causes a hyperplasia of the connective 
tissue elements. 


It is my belief that this change in the histologic 
structure of the tissues is the important cause of the 
chronic nature of the disease with its persistent 
pruritus, and that this exudate, either wholly or 
partially organized, acts as an irritant to the sensory 
nerve endings. Microscopic examination of sections 
of skin, taken from cases of pruritus ani, show the 
histologic changes referred to. . 


The introduction of antiseptic ions has not only a 
bactericidal effect, but a lytic one as well, and I am 
convinced that not until the exudate is softened by 
lysis and resolution is complete, is permanent relief 
from pruritis to be expected. The destruction of the 
organisms is, therefore, only a part of the plan of at- 
tack, and must be followed up by treatment directed 
toward restoring the tissues to a normal condition. 
My experience with this method of treatment leads 
me to the conviction that, in the majority of cases, 
it accomplishes these results if faithful'y carried out. 
Omission of treatment should not be permitted even 
if marked relief of pruritius follows, but should be 
persisted in until objective signs of improvement are 
evident, and then it is advisable to continue the ap- 
plications for a few weeks after the disappearance 
of all itching. While it is a difficult matter to get 
private patients to do this, it is infinitely more so in 
the case of hospital patients, whose discomfort may 
not be encugh to warrant the loss of time involved, 
and who fail to report for treatment regularly. 

In reporting the results of treatment of pruritus 
ani by ionic medication, it is quite impossible, in a 
brief paper, to speak of individual cases, so that more 
or less generalized statements must be made. 

In a previous article® I reported thirty cases of 
pruritus ani treated in the rectal clinic of the Boston 
Dispensary. In that series were six cases which 
received an average of 15 to 20 treatments, and which 
were free of itching three months after the treat- 
ment ceased. Since that report was made, I have 
been able to trace eight others of that series, making 
14 in a!l, in which the end-results are known at the 
expiration of 18 months. Nine report no itching, and 
4 say that they have very little trouble. The remain- 
ing case, although better, still has some itching and 
has been advised to return for further treatment. 


Since January, 1920, 15 private and 25 dispensary 
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cases were under treatment and have been selected 
for study. I have had to throw out of consideration 
many cases because of irregularity of attendance, so. 
that this small series is fairly representative of pa- 
tients who have submitted to treatment according to 
directions. Of the 15 private cases, 12 are men and 
3 women. Four of the men had involvement of the 
scrotum and 1 woman had pruritus vulvae and ani. 
In this group the disease averaged 7 years in dura- 
tion. The average number of treatments given was 
60, or 3 per week, of 20 minutes’ duration, for a 
period of 5 months. 

The results in these 12 male patients are as fo'- 
lows: Seven are free from itching at the present 
time. Three have one attack per day which is con- 
trollable by rubbing, no scratching being necessary. 
Two report a few very slight attacks during the day. 
All of these patients are able to sleep at night with- 
out interruption. 

Of the 3 women patients, one is well and has had 
no. troube since. Another has but one short attack 
per day which is controllable and not troublesome. 
The remaining case is one of pruritus vulvae of 
seventeen years’ standing, which is still under treat- 
ment. Her case is complicated by a profuse leucor- 
rheal discharge which keeps the parts moist and 
macerated. She is receiving two treatments of 20 
minutes’ duration per week. On account of the in- 
flamed condition of the parts, a weak zinc per- 
manganate solution is being used. Although much 
improved, she still has one vicious itching spel', last- 
ing about two minutes shortly after retiring and 
usually two milder attacks during the day. I feel 
that permanent relief cannot be expected in this 
case until the discharge from the vagina ceases. I 
have referred her to a gynecologist for this com- 
plication. In this connection it is interesting to know 
that this patient, prior to coming under my care, re- 
ceived 57 infections of an autogenous vaccine, with 
but temporary benefit. 

Regarding the 25 dispensary cases, 17 have been 
under treatment for six months, receiving three 
treatments per week, of five minutes’ duration. They 
should have had longer app ications, but it was im- 
possible to afford the time to carry this out. The re- 
maining 8 cases were under treatment for about 414 
months, receiving on an’ average two treatments per 
week, of five minutes’ duration. Among these were 
three women with pruritus vulvae. 

Since the cessation of treatment of the 17 cases 
cited above, 8 have been apparently cured. In the 


remaining 9 cases, 5 have but a short mild attack in 
twelve hours, while 4 have two or more attacks and 


require further treatment for entire relief. One of 
these patients has large skin tabs which should be 
removed as they interfere with proper cleaning of 
the parts, but operation has been refused. 

Included in the remaining 8 cases under treatment 
for about 4% months, are 5 cases of pruritus ani 
and 3 of pruritus vulvae. The 5 cases of pruritus 
ani, although greatly relieved, are not entirely free 
trom itching, having two or more attacks in twenty- 
four hours. The patients state that the discomfort is 
not as severe as before treatment began, and all are 
showing steady improvement. Of the 3 cases of 
pruritus vulvae, which were of a mild type, 2 are 
practically well. The remaining case is one of ten 
years’ standing and which was operated on four 
years ago for the removal of the right major lip of 
the vulva, which was greatly thickened, indurated 
and itched intensely. The partial vu vectomy was 
of no benefit whatever. The woman has been under 
treatment for 4 months, receiving 3 treatments per 
week. The thickening of the labia is markedly re- 
duced and the leathery feel of the tissues is much 
lessened. Coincident with these changes is a diminu- 
tion of the amount of itching and the patient now 
has two attacks at night and about three by day, 
whereas formerly she has had 10 or.more attacks in 
twenty-four hours. She is being treated with weak 
iodin solution alternating every other treatment with 
a 1% solution of potassium iodid. 

Such is the brief outline of the results of treat- 
ment of these cases of pruritus ani, scroti and vul- 
vae. This series of cases, although rot ‘arge, is I be- 
lieve, sufficient to show the value of this method of 
treatment in these distressing conditions. 

One other detail of treatment not touched upon 
is the great importance of cleanliness. This is the 
sine qua non of success, for an unclean condition of 
the parts not only retards favorable progress, but 
will surely contribute to reinfection. 

No antipruritic ointments, lotions, etc., are used 
as I have found that the use of ointments, particular- 
ly, lessens the conductivity of the tissues and in a 
great measure nullifies the treatment. The use of an 
inert dusting powder, such as plain talcum, is indi- 
cated and in fat individuals the interposition of a 
layer of absorbent cotton between the nates is of ad- 
vantage. 

In treating this disease patients must be frankly 
‘old that the treatment must be of long duration and 
‘hat a cure is not to be expected immediately, but 
zreat relief can be promised after a few treatments. 

I have not had the opportunity to study the ques- 
tion of the lowered resistance to streptococcic infec- 
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tion which Murray states js found in cases of this 
disease. I should say that the determination of 
the opsonic index would be necessary in cases un- 
dergoing treatment with vaccines, so as to observe 
the effect of the type and dosage of the vaccine. The 
who'e problem is one of much scientific interest, and 
I am particularly desirous of learning what effect the 
destruction of the causative organisms by ionization 
has on the phagocytic power of the blood. I intend 
te pursue this investigation at the earliest oppor- 
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POST-OPERATIVE COMFORT IN RECTAL 
CASES.* 
Descum C. McKenney, M. D., F.A.C.S., 
BurFato, N, Y. 


The layman frequenty fears post-operative pain 
more than the operation itself, thanks to the reports 
—often highly colored—of his friends and neigh- 
bors who “have gone through the ordeal”. We, 
in a great measure, are responsible for this state 
of affairs, because in the past we have paid too little 
attention to post-operative comfort. The use of the 
words “painless”, “no chloroform”, “no knife” is 
the chief asset of the advertising specialist, who re- 
alizes what the patient wants and gives it to him in 
promises, despite the fact that his victims usually 
suffer intensely after treatment. It is incumbent 
upon us to eliminate, as far as possible, all pain 
and suffering following, as well as during, operation. 
When the success of our efforts in this direction has 
become generaly known, fear of rectal surgery will 
to a large extent disappear. 

With this end in view, our best efforts must be 
directed to perfecting present methods, which may 
be grouped as follows: 

Preparation of patient for operation. 
Selection of an anesthetic. 

Special technic of operation. 
Application of dressing. 

After-care. 


I. 
2. 
3. 
4. 
5. 


*Read before the American Proctologic Society, June, 
1921, 


PREPARATION OF PATIENT FOR OPERATION. 

The preparation of the patient for operation 
should be psychological as well as physical. If he 
is nervous and apprehensive, it is not out of place 
to remind him of his suffering in the past, and, 
when warranted, of the possibility of a continuance 
or recurrence thereof, if his present condition is 
allowed to persist. Assure him that following opera- 
tion his nervous condition will improve and that in 
comparison with what he has already endured, his 
post-operative discomfort will be only slight and of 
short duration. 

I am convinced that the patient who has had his 
intestinal tract thoroughly emptied, has a happier 
convalescence than one who has been indifferently 
prepared. The annoyance of having the field of 
operation soiled by a flood of feces is well known to 
the surgeon. After operation, the tenesmus from 
the same cause is very distressing to the patient. 
Therefore, the colon should receive most careful 
attention before operation. 


Unless there is some degree of obstruction, a 
clean bowel can be secured in nearly every instance. 
To accomplish this, two nights prior to operation 30- 
75 cc. of castor oil is given, fo lowed the next morn- 
ing by a seidlitz powder, which it is often advisable 
to repeat in an hour. During the day a liberal 
quantity of fluids and bicarbonate of soda are given. 
In the late afternon the bowel is washed out with 
as many enemata of plain water as are required to 
get a clean return. Such a procedure does not cause 
discomfort for the reason that the cathartics are 
given in sufficiently large doses to make the evacua- 
tion quick and complete, instead of inciting the 
bowel to frequent and ineffectual action, such as 
results from small doses. During the day the field 
of operation is clipped or shaved. Thus, before eve- 
ning, the mechanical part of the preparation is com- 
plete, and the patient is comfortable. Usually he 
goes to sleep promptly. If he is wakeful, sleep is 
induced by veronal or trional; if in pain, he is 
relieved by codeine or morphine. Restful sleep is 
one of the best fortifications for operation. 


If the patient does not wish to enter the hospital 
until the morning of the operation, the above prep- 
aration may be carried out at home. He will, as a 
rule, however, feel less nervous if he enters the night 
before and becomes accustomed to his surroundings. 

By the aforesaid method the patient’s intestinal 
tract has been thorough'y emptied and he has had 
plenty of fluids and alkali. As a result, he takes 
his anesthetic well, post-operative vomiting is min- 
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imized, acidosis is prevented and comfort is enhanced. 
Formerly this plan was followed in preparation for 
the more extensive operations, but finding the con- 
ditions for operating so favorable and the patient’s 
convalescence so much more comfortable, it is now 
employed whenever time and opportunity permit, 
modified as occasion demands. 
SELECTION OF AN ANESTHETIC. 

The various anesthetics are now so well known 
to laymen that many patients specify the one desired, 
in Buffalo the choice being overwhelmingly in favor 
of gas and oxygen. Effort is made, however, to 
choose the anesthetic best suited to the temperament 
of the patient and to the operation to be performed. 
A local or general anesthetic is preceded by a der- 
matic injection of 1-8 to 1-6 grain of morphine sul- 
phate one and one-half hours before opera- 
tion, and 1-8 to 1-4 grain of the same drug with 
1-200 grain of hyocine hydrobromide an hour later. 

Gas and oxygen contribute to the comfort of the 
patient, not only during its administration, but also 
after operation. Sometimes it is necessary to add 
a little ether to the gas to secure complete relaxation 
of the sphincter and a light color to the blood, al- 
though many anesthetists are able to accomplish this 
with gas and oxygen alone. It is highly desirable 
to have one’s own anesthetist who understands the 
different shades of anesthesia required. 

Sacral anesthesia is employed in the tuberculous 
and in old and feeble patients, and local anesthesia 
where one is certain that he can satisfactorily oper- 
ate not only on the main surgical condition, but also 
on the complications so often associated therewith. 

SPECIAL TECHNIC OF OPERATION. 

It is not generally necessary to divulse the external 
sphincter. When it is, it should be done gently and 
slowly in order to avoid tearing the muscle fibers, as 
this damage, together with the extravasation of 
blood in the bruised tissues, is often a factor in pro- 
ducing discomfort. Other injury to this muscle 
during operation should be avoided where possible, 
to prevent spasm of this muscle later. 

One must be certain at operation to remove all 
folds of skin, skin tags, polypi, or hemorrhoids, as 
these are likely to fall into wounds, and, by keeping 
the edges apart, delay healing and prolong irritation. 
- When a fold of the lining of the anal canal is 
excised, the incision is made far enough outward 
from the orifice to afford complete drainage until 
healed. This usually precludes the formation, at 
the outer extremity of the wound, of an edematous, 
painful and perhaps infected tag of tissue. For the 
same reason, back-cutting is done in fistulae and 
fissure operations. 


The undermined and infected lining of the lower 
rectum and anal canal, associated with ulceration, 
fissure or fistula, as demonstrated by Hanes, must 
be removed completely. Methylene blue stains this 
area readily and facilitates its orientation and com- 
plete removal. 

During operation avoid, as far as possible, retrac- 
tion by hook retractors or clamps on the skin, a 
better method being to have assistants retract with 
gauze-covered finger tips. 

Avoid ligatures on bleeding vessels near the skin. 

A smooth, clean and untraumatized incision made 
with a sharp knife or scissors heals quickly and gives 
little after-pain. 

A portion of a fistulous tract that has been over- 
looked at operation often causes after-pain. 

When completing an operation, clots in the in- 
ternal and external hemorrhoidal areas should be 
carefully searched for and evacuated, and puncture 
wounds should be made in edematous tissue. 

Before the dressing is applied, one should be 
sure that the rectum is free from feces, blood or 
any fluid used for irrigation, as these, if allowed to 
remain, are likely to cause pain and urgent desire 
to defecate. 

For the prevention of post-operative pain, the 
greatest single means we have is quinine and urea. 
On the completion of every operation, no matter 
what anesthetic is used, all cut edges are injected 
with a 1-3 of 1% quinine and urea solution. Owing 
te its prolonged action, the patient is comparatively 
comfortable over a period of from three to six days, 
after which time there should, in most cases, be 
little or no suffering. 

APPLICATION OF DRESSING. 

The dressing is important. An ideal dressing 
should, by gentle pressure, splint the anal canal and 
control bleeding. It should be soft and pliable, ex- 
erting no rigid pressure on surrounding structures, 
such as the bladder, prostate and ovaries. Above 
all, it should be easily removed. These ends are 
attained by using a strip of four-ply gauze, two or 
three centimeters wide and sixty centimeters long, 
lengthwise through which is sewn a strong double 
puckering string. Just before using, this gauze is 
dipped in melted petrolatum. Should there be dan- 
ger of bleeding, the greater portion of the strip is 
put into the rectum; if there is no such danger, 
only a small portion is inserted. On account of the 
petrolatum in the gauze and the mucus secreted by 
the mucous membrane, the part in the rectum never 
adheres. Even the petrolatum-gauze, however, be- 
cause of its meshlike texture, will adhere to cut sur- 
faces and cause pain during removal. This pain 
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can be absolutely avoided if the gauze be separated 
from all cut surfaces by means of a piece of oiled 
silk or cellosilk. A convenient method of procedure 
is to use a piece of the silk, twenty centimeters in 
diameter, with a small hole in the center. Pass 
through this hole and on into the rectum as much 
of the gauze as is intended for the rectum. Then 
push the center of the piece of silk to the upper 
end of the wound in the bowel, thus forming a 
funnel of silk with petrolatum-gauze in the center. 
Into this funnel pack the remainder of the gauze 
lightiy. When packing the gauze inside this funnel 
of silk, endeavor to press inside of the external 
sphincter ani all tissues that have been everted dur- 
ing divulsion of that muscle, so as‘to prevent edema, 
swollen skin tags and after-pain. Over this, pack 
dry fluffed gauze, and apply a T-bandage to make 
compression and keep all in place. Where the T- 
bandage passes over the sharp edeg of the adductor 
longus in each groin, place a towel to avoid undue 
pressure. 

Should post-operative hemorrhage occur, a method 
of arresting it, which is not new, is to pull upon 
the puckering string which runs through the vaseline- 
gauze, thus causing the gauze to fold into a mass 
in the lower rectum just above the external sphinc- 
ter; then, by tying the ends of the string over an- 
other wad of gauze on the outside of the sphincter, 
tight compression is made on the bleeding point, and 
the sphincter, contracting, increases the compression. 

When the patient is properly prepared there is 
comparatively little post-operative trouble with gas. 
However, should it cause irritation, the patient can 
readily pass it along-side the non-adherent silk, and 
he will do so if assured it will not cause pain. A 
large rubber tube or rectal plug is never used for 
this purpose, although in rare instances it may be 
advisable to insert a small soft rubber catheter after 
operation, and this can be accomplished painlessly 
on account of the quinine and urea anesthesia. 


AFTER-CARE. 

Morphine given after operation before the patient 
is conscious of pain, starts him on his convalescence 
without his having experienced any initial post- 
operative suffering, and in this way his fear is ban- 
ished and he is inclined to minimize further pain. 

At the first indication of nausea or vomiting, fol- 
lowing anesthesia, the patient is encouraged to take 
at one draught a sufficiently large quantity of water 
to induce free vomiting. This lavage usually gives 
quick relief. After this he is permitted to have 
fluids ad libitum, and soon ice cream, cream of wheat, 
custard, junket and the like. As soon as the bowels 
have moved he is allowed soft diet. 


From two to six hours after operation, if there 
is no fresh bleeding, all external dressing—possibly 
blood-soaked and stiff—is removed, leaving only the 
petro‘atum-gauze and silk. A single compress then 
replaces the dressing removed, and the patient im- 
mediately experiences relief. Thus relieved, he is 
soon thereafter encouraged to urinate. This is usual- 
ly accomplished with ease, either lying in bed, on a 
commode, or standing if necessary. Catheterization 
is practically never necessary. Should the patient, 
however, be unable to urinate, the discomfort of a 
distended bladder should not be permitted and is 
usually avoided, if there is no bleeding, by removing 
the remainder of the gauze dressing, which may be 
a factor in the reflex stimulation that is the cause 
of the retention. When there is no retention of 
urine, the petrolatum-gauze is allowed to remain 
until the next morning. In abscess cases the dress- 
ing is usually not removed for two or three days. 
Seldom is any pain experienced on the removal of 
such a dressing. Should there be pain, hot fomen- 
tations of a saturated solution of magnesium sul- 
phate or boracic acid, or plain water, will give quick 
relief. 

Hot sitz baths, for the relief of post-operative 
pain, are most effectual and may be given any time 
after the first day. Even when pain is slight, they 
often act as a sedative and add greatly to the com- 
fort of the patient. 

Any complaint of pain by the patient should be 
investigated at once. Sometimes inflamed and pain- 
ful skin tags, which cannot always be prevented, 
form soon after operation and should be removed. 
The patient usually objects to any more anesthesia, 
and, in most instances, it is unnecessary. From the 
quinine and urea and from the edema which fre- 
quently fol'ows operation, anesthesia is present to 
a greater or less extent and can be augmented by 
painting, with pure phenol, a streak where the in- 
cision is to be made. To make the incision, a pair 
of very sharp scissors is used, one blade of which, 
serrated, holds the tissue so that an accurate cut can 
be made, thus obviating a second one. This is prac- 
tically painless during the first three to five days, 
and, in some cases, even as late as ten days, depend- 
ing upon the sensitiveness of the patient, the gentle- 
ness of the surgeon and his ability to divert the 
patient’s attention. Local anesthesia should be used, 
however, when the patient is very nervous. 

When the daily administration of fifteen cubic 
centimeters of liquid petro!atum before each meal 
is begun on the second or third day after operation, 
there is usually a fairly normal and comfortable 
bowel movement about the fifth day, or this can be 
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induced by an enema of warm water given through 
a male catheter. The use of oil per rectum is not 
necessary when it has been given by mouth. After 
the first defecation, if there is any tendency to hard 
stools, five to ten grams of agar agar is given with 
each meal. Castor oil may be given the third or 
fourth day if the patient experiences sufficient ab- 
dominal discomfort to indicate it. His seleep is not 
listurbed if it is given about Io p. m. 

When ligatures are used in the treatment of hem- 
orrhoids and are allowed to protrude from the anus, 
at each dressing care is taken to see that these re- 
main in the center of the orifice and not in a fissure 
or other wound. Although some advocate cutting 
these ligatures short, my experience has been that 
the long linen ligatures, if pulled upon gently, can 
be removed from the sixth to the eighth day, which 
removal is from three to five days earlier than when 
they are allowed to slough off, as they are when 
cut short. Thus the irritation due to the sloughing 
stump is stopped more quickly. Following the re- 
moval of the ligatures, a finger passed into the anal 
canal breaks up adhesions and granulations which 
tend to interfere with proper drainage and normal 
_ function. This, when followed by a warm enema or 
sitz bath, affords additional comfort. 

For the dermatitis that sometimes occurs about the 
anus, due to the discharge from the wound, a 
saturated solution of boracic acid should be used 
as a wash, and compound stearate of zinc powder 
dusted on. If there be itching, it can usually be re- 
lieved by substituting for the boracic acid wash a 
three to five per cent solution of carbolic acid fol- 
lowed by the same powder. 

Silver nitrate, when used in the destruction of 
extensive granulation tissue, frequently causes pain 
for many hours after its application. A sharp small 
curette will serve the same purpose with only slight 
temporary pain, or none at all, if wound edges 
are avoided. 

In my experience another procedure that has 
proven especially useful in the prevention of suffer- 
ing during conva'escence has been to have the patient, 
himself, evert his anal orifice several times daily by 
pulling the buttocks apart with his hands. This 
prevents the outer end of the wound healing before 
the inner and maintains good drainage. 

Many of the details of the methods outlined in 
this paper may appear trivial and unimportant, but 
it has been my experience that it is careful and 
painstaking attention to just such details that con- 
stitutes the essence of success in attaining a speedy 
and practically painless cure of rectal conditions. 


Upon a rapidly widening circle of appreciative 
patients, thus cured, depends the enlightenment and 
education of the public, which wiil lead other suf- 
ferers to promptly and fearlessly consult legitimate 
practitioners. 


THE PRINCIPLES OF GASTRO-RECTO- 
ENTERIC SURGERY.* 


James A. MacMittan, M.D., F.A.C.S., 


Associate Professor of Proctology, Detroit College of Medi- 
cine; Surgeon, Department of Rectal and Colonic 
Surgery, Providence Hospital. 


Detroit, MIcH. 


It is characteristic of modern surgery that it is 
dominated largely by physiology, and this is par- 
ticularly the case with surgery of the gastro-recto- 
enteric tract. For this reason, the principles to be 
considered here are taken from the physiology of 
this structure. 

A principle of surgery is a scientific fact upon 
which are based the methods, rules and technic 
used in surgical operations. 

The rules, purposes and technic of surgery may 
change, according as the importance of one surgical 
principle or another may happen to be accentuated, 
but the principles do not change. This paper will 
be confined to a discussion of some of the more im- 
portant principles that play a role in the surgery of 
the gastro-recto-enteric tract. 

There is another point to be mentioned in this 
introduction, and that is, that while there are obvious 
differences to be noted among the various struc- 
tures that make up the gastro-recto-enteric tract, 
the same basic morphology and basic physiology 
persist throughout. The truth of this becomes more 
evident by a consideration of the principles to be 
enumerated. 

First Principle : 

One of the basic functions of the gastro-recto- 
enteric tract is to provide a passageway for food 
and food residue, and to propel them to their des- 
tination. This function is common to all parts of 
the tract. This fact of physiology is so plain, and 
its bearing upon surgery of the part is so obvious, 
that its demands upon surgical technic have always 
received consideration. However, the extent of this 
consideration has varied and there is a tendency to 
attach more and more importance to this passage- 
way function. One of the rules that have grown out 
of this principle has to do with the pre iminary 
eperations used to establish enterostomies or anas- 


*Read before the American Proctologic Society, June, 
1921. 
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tomoses that functionate before an intestinal or 
rectal resection. It is the exception, at the present 
time, to excise a portion of the tract for cancer or 
other lesion without a preliminary operation for 
the maintenance of a clear passageway. 

The same principle demands the exercise of pre- 
cautions for the prevention of post-operative ad- 
hesions. Unfortunately, this subject is not yet 
sufficiently understood to permit the formation of 
standardized rules. It is known, however, that surgi- 
cal trauma, especially to the peritoneum, is pro- 
vocative of adhesion formation. It would seem, a'so, 
that the use of large quantities of suture material 
may be a pernicious factor. Sometimes the operator, 
in his zeal to cover up every injured area and stop 
all oozing, produces kinks and adhesions that subse- 
quently result in intestinal obstruction. 

However, it is not my purpose to dwell on ques- 
tions of surgical technic, but merely to draw atten- 
tion to the unobstructed lumen of the gastro-recto- 
enteric tract as a biologic fact and a fundamental 
principe of surgery. Any surgical procedure that 
interferes with or violates this principle must be 
considered unscientific and dangerous. In the sur- 
gery of the stomach the principle is easy to apply: 
A gastro-enterostomy, or a pyloroplasty will sup- 
ply a large free passage. 

The same purpose is accomplished in the intestine 
by a preliminary colostomy or side-track anastomosis. 
When the intestinal tumor can be brought out 
through the incision for subsequent removal, there 
is presented a most favorable outlook. In cases of 
partial or complete extirpation of the rectum the 
same principle demands recognition in a preliminary 
colostomy. 

Provision for an unobstructed passageway has 
precedence over every other factor in the surgery of 
this structure. 

Second Principle : 

When the wall of the gastro-enteric tract is in- 
cised, each of its three coats manifests its own 
peculiar characteristic: 

I. The cut edges of the peritoneal coat show 
a prompt tendency to form adhesions with other por- 
tions of peritoneum or with surrounding struc- 
tures. 

2. The muscular coat retracts, showing a ten- 
dency to make the wound gape more widely. 

3. The mucous membrane is redundant and is 
inclined to protrude. 

The characters are, therefore, adhesion of the per- 


itoneal coat, retraction of the muscular coat and pro- 
trusion of the mucous coat. 

Insofar as the mechanism of anastomosis, fistulae 
and the mechanical portion of the technic is con- 
cerned, these are the characteristics to be considered. 

It would follow, from this principle, that each 
of the three structures that make up the wall of the 
gastro-recto-enteric canal should receive surgical 
treatment especially adapted to its peculiarity. 

In a general way, it may be said that this principle 
necessitates the approximation of these layers, 
layer by layer, and does not warrant through and 
through sutures. 

It is scarcely necessary to refer to the wonderful 
adhesive faculty of the peritoneum. Adhesions of the 
peritoneum form the most important process in 
the control of peritonitis. I would hazard the state- 
ment that, notwithstanding our efforts to evacuate 
abdominal abscesses surgically, the majority of these 
abscesses are evacuated into the intestine by natural 
processes in which peritoneal adhesions act as the 
surgeon-in-chief. 

The serious consequences of perforating ulcers of 
the stomach and duodenum are often controlled by 
adhesions. In the case of colostomies, fistulae and 
other forms of drainage, the surgeon can depend 
upon the formation of a secure canal within twe ve 
hours or less. Accordingly, drainage tubes need net 
remain for any great length of time unless demand- 
ed for other reasons. 

When there is no interference from knife or 
suture, grave troubles in the abdomen are taken 
care of by the peritoneum. When an abdonien is 
opened and the surgeon takes charge, if he is wise 
he will not forget to retain the services of this 
structure. 

We have learned not to break up adhesions around 
an appendicular abscess, but rather to encourage ad- 
hesions by drawing the omentum into the surgical 
field. 

The adhesive power of the peritoneum is undoubt- 
edly physiologic, but it is a power closely al-ied to 
instinct. As far as the peritoneum is concerned, 
unabsorbab‘e suture material is entirely unnecessary, 
and I believe a true appreciation of this principle 
will lead to the use of less sutures for the approxi- 
mation of peritoneal edges. The mucosa does not 
readily form adhesions. However, its cut edges will 
grow together or to the cut edge of the skin. The 
submucosa is loosely attached to the basement mem- 
brane and the mucous membrane is thus enabled to 
move about in quite wide limitations. It is the inner 
tube, much too large for the two outer tunics, and 
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it is thus thrown into folds. Consequently, when 
the wall of the intestine is cut through, the mucous 
membrane protrudes through the opening, and may 
keep on protruding till it meets other mucous mem- 
brane or skin. This is the feature that must be con- 
sidered by the surgeon. The propensity to protru- 
sion can, and must be control.ed by sutures,. and by 
inverting the the approximated edges. However, 
the chief factor in opposing and controlling the re- 
bellious mucosa is the firm adhesion of the peri- 
toneum. The muscu ar coat accommodates itself 
to the status, established after the battle between the 
mucosa and serosa is ended. Gaps in the mucosa 
are more or less controlled by muscular contrac- 
tions, or completely by the production of fibrous 
tissue. 

Third Principle: 

Physiologically, bacteria are always present in the 
colon and may be found in any portion of the gastro- 
recto-enteric tract. It follows from this that con- 
tamination of the surgical field is to be considered 
when any portion of the tract is opened. 

Quite often the stomach, the duodenum and the 
upper portion of the ileum are free from micro- 
organisms. The rectum contains large numbers of 
bacteria but they are normally in an attenuated con- 
dition. The practical consideration is that, when 
any portion of the tract is opened pathogenic bac- 
teria may be present, and there is no practicable 
method of determining that, in a particular instance, 
they are absent. 

The surgical principle demands that every pre- 
caution should be taken to prevent, as far as pos- 
sible, the spread of the contents of the viscus to the 
surrounding tissue. 

In view of the principle that in the surgery of the 
tract every fie'd must be considered infected, the 
question arises: what measures must be adopted to 
prevent danger from this source. In the first place, 
it is a well-established fact that much depends upon 
the amount of infection, and every effort should be 
made to limit the escape of the contents of the viscus 
and to protect the surgical field from extensive con- 
tamination. 


It is also demonstrable that blocd clot, detritus 


and dead tissue form culture media for the propa- 
gation of bacteria. In this connection, the question 
of drainage arises. 
Fourth Principle: 

The three surgical principles so far mentioned 
are biologic facts. ‘We may not agree absolutely 


upon the rules or technic to be adduced from them, 


but as principles they remain unchanged. However, 
there are certain problems that confront a surgeon 
in which the principles are not definitely established. 
Physiologic research has not yet unfolded all the 
facts that have a bearing, and often a vital bearing, 
on the work of the surgeon. Under these circum- 
stances, it is necessary to be guided, as far as pos- 
sib e, by experience, and to be governed by what 
seems to be the most reasonable and consistent theory 
at hand. I have in mind the clinical subject of post- 
operative ileus and what is generally associated with 
ileus, surgical shock. The patient begins to “go 
bad” within a few days after the operation. The 
blood pressure drops; the pulse grows rapid and 
feeble; vomiting is present, the vomitus being dark 
and copious ; distention occurs ; and there is no move- 
ment of the bowels. Sometimes a_ secondary 
operation is performed. Generally the patient dies 
within a week. It is known that at the center of the 
trouble is ileus, a dilated portion of the intestine 
which is practically paralyzed. The stomach is often 
affected by the same condition. There is adsorption, 
the fluid pouring into the affected intestine from the 
surrounding lymphatics. The surgeon’s inability to 
do much for these patients depends upon the fact that 
he is still in doubt as to the real condition. Why 
does the blood pressure decline so suddenly and per- 
sistently? Why should a portion of the intestine 
suddenly !ose all muscular tone and becomes paretic? 
What is the source of the toxins in the case? Re- 
search workers have given answers to some of these 
questions, but as yet, the main problem must be con- 
sidered unsolved. While we must wait for physi- 
ological research to clear up this question, surgeons 
are compelled to make what use they can of known 
physiologic and clinical facts in order to have some 
princip e upon which to proceed in these cases. On 
a status of this description is the theory or principle 
which I wish to present here: 


My fourth principe, therefore, is tentative and 
may be stated briefly as follows: 

Intestinal peristalsis is the main and essential fac- 
tor in the maintenance of hepatic function. The 
blood flow in the portal vein depends upon gastro- 
intestinal peristalsis and the secretion of bile depends 
upon the portal current. Experiments have shown 
that about one-fifth of the normal amount of bile 
is secreted when the portal vein is tied. Apparently, 
there must be a certain rate of flow in the portal vein 
to maintain activity in the liver cells. Physiologists 
seem to be agreed that a certain rate of portal flow 
is a necessary condition to the secretion of bile. That 
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gastro-intestinal peristalsis’is the main factor in 
keeping up the portal current does not seem to be so 
definitely established, but anatomically, the re ation 
of the portal radicles are such that peristaltic con- 
tractions must impel the blood into and along the por- 
tal veins with a very considerable force. 


There is at least very strong presumptive evidence 
of a scientific nature in support of the theory that 
intestinal peristalsis maintains hepatic function. 
From a clinical point of view there is probably no 
phenomenon more commonly observed than the rapid 
clearing up of mild biliary symptoms, after the stim- 
ulation of intestinal peristalsis by some cathartic 
medication. The theory is quite in keeping with 
philogenic facts, for in the lower animals, the intes- 
tinal musculature not only impels the contents of 
the alimentary tract onward, but contraction acts, the 
same as the heart, and maintains the circulation of 


the blood. 


It is therefore quite in keeping with philogenetic 
facts to find the intestinal musculature entrusted 
with a portion of the circulation. 


The liver is evolved from the elementary tract 
and as such is most intimately connected with the 
intestine, and the secretion of bile is adjusted to suit 
the varying conditions in the gastro-intestinal tract. 


This conception of the relation between intestinal 
peristalsis and the secretion of bile affords a prac- 
ticable and reasonable explanation of the clinical 
phenomena of post-operative ileus and shock. The 
intestinal paresis is quickly followed by portal stasis 
and cessation of liver function. The failure of the 
liver to secrete bile produces a rapid toxemia, affect- 
ing especially the brain and causing prompt degen- 
erative processes in its cells. This toxemia, together 
with the pathologic changes in the brain, account for 
the rapid decline in blood pressure and the other 
grave symptoms that are found in post-operative 
ileus. 


One of the most remarkable phenomena in these 
cases is the rapid co-lection of fluids in the stomach 
and upper intestine. Notwithstanding the fact that 
no fluids are given, large quantities of dark fluid 
can be withdrawn from the stomach every few hours. 
What is the source of this coffee ground fluid, 
and why does it colect in the stomach in these 
cases? There can be only one source for the fluid. 
t must come from the tissues by a sort of reverse 
flow through the lymphatic channels, what is termed 
adsorption. Why should this remarkable reversion 
of function take place in this condition? Why should 


fluids suddenly begin to flow back into the intestine 
and stomach? Under certain pathologic conditions, 
fluids collect in the knee, pleural cavity and abdo- 
men, and we can understand that these collections of 
fluids serve a certain purpose in these cases. I be- 
lieve it can be affirmed that in al pathologic condi- 
tions to be found in the animal organism there are 
attending processes which represent an effort to ar- 
rest, modify, or in some way mitigate, the destruc- 
tive forces at work. It would seem that the drain- 
age from the tissues into the bowel and stomach, in 
these cases, is an effort to withdraw from the system 
the highly toxic substances present. The intestinal 
and gastric mucosa strives to take up the function 
of the liver. This explanation is to some extent 
theoretical, but it is supported by biologic and clin- 
ical facts that raise it somewhat beyond a mere 
hypothesis. 

For example, it has been demonstrated by experi- 
ment that mucosa of the affected bowel in ileus con- 
tains highly toxic material. It is also to be noted 
that embryologically and philogenetically, the liver 
cells are developed from the mucous cells of the ele- 
mentary tract. It,is in keeping with biologic laws 
that when the highly differentiated hepatic cells 
should fail, as they do in ileus, the parent cells of the 
elementary tract should come to the rescue. The in- 
terest in this to the surgeon is in the prevention and 
reatment of post-operative ileus. 

The following rules would seem to be warranted: 

1. Avoid severe catharsis in the preparation of 
the patient. | 

2. Avoid, as far as possible, surgical trauma of 
the gastro-recto-enteric tract. 

3. Evacuate the fluids that collect in the stomach 
and upper intestine in post-operative i-eus. 

4. Get fluid into the system by hypodermato- 
clysis, injections, or other methods. 

The principle is that hepatic funtion depends up- 
on intestinal peristalsis. 

It follows also from this principle that in the 
milder form of deficient peristalsis, such as stasis, 
the evil effects are not so much the prolonged reten- 
tion and increased absorption, but rather the de- 
creased liver function resulting from the deficient 
peristalsis. 

To recapitulate, I have attempted to present in 
this paper three principes of gastro-recto-enteric 
surgery : 

1. That a vital function of the gastro-recto-en- 
teric tract is to provide a passageway for the food 
and food residue. 
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2. That, normally, the tract co:tains infective 
bacteria. 

3. That each of the three main tunics has its pe- 
culiar manner of reaction when incised or otherwise 
subjected to trauma—the serosa adheres, the muscle 
retracts, the mucosa protrudes. 

4. The fourth proposition offered as a principle 
is, to some extent, theoretical, and is given as a prac- 
tical explanation of post-operative ileus and other 
pathologic phenomena that depend upon impairment 
of intestinal peristalsis. 


POST-GRADUATE TEACHING OF 
PROCTOLOGY.* 
CoLuier F. Martin, M.D., 


Professor of Rectal Surgery, Medical Department, Temple 
University ; and Graduate School of Medicine, 
University of Pennsylvania, 


PHILADELPHIA, Pa. 


For thirty years past, there has been a great in- 
crease in the requirements of undergraduate medical 
education. Previcus to this, medical education seems 
to have been a matter of chance or opportunity. 

From a two winters’ attendance of medical lec- 
tures, reinforced by some practical experience under 
the guidance of a medical preceptor, the subject has 
become so complex that in certain of our better in- 
stitutions a bachelor’s degree is required before a 
student may matriculate in medicine. In conjunc- 
tion with the academic studies he may be required to 
have at least two years’ credits in certain subjects 
correlated with the reguar medical course, i. e., 
biology, chemistry and physics. 

The undergraduate course at preseat consists of 
four years attendance in a medical college and, in 
my State, an additional hospital interrship of at least 
one year before the candidate may come before the 
State Board of Medical Licensure to obtain the 
right to practice medicine. 

With the introduction of medical specialties, the 
need of post-graduate courses became apparent. Like 
the undergraduate schools, these special schools had 
a rather crude beginning. Their requirements were 
none teo high. Even in the best of them, about the 
only requirements were a diploma from a recognized 
medical school and the payment of a tuition fee, the 
size of the latter depending upon the nature of the 
course and the number of hours or weeks of instruc- 
tion a student could pursue. The period usually 
chosen was from three to six months, and in rare 
instances a year, after which, if he so desired, he 
would either return to his home town, or some near- 


*Read before the American Proctologic Society, June, 
1921. 


by city, and establish himself as a full fleiged spec- 
ialist. Some students even combined two or more 
courses, and became multispecialists. Orxe physician, 
after a three months’ course, sent me a card stating 
that he was a specialist on the nose and throat, and 
on diseases of the anus and rectum; certain y a tact- 
less combination. 

It would seem cbvious that the short-course route 
in special medicine by irresponsible and poorly pre- 
pared physicians is bound to be a thing of the past. 
Formerly, this was the easiest way to break away 
from general practice and gain a reputation in a 
special field. Just how much special knowledge— 
which might include a fair amount of clinical exper- 
and practical observation—could be cbtained in 
a six weeks’ course, is left to the imagination. 

We will have to admit that there were a goodly 
number of students possessing the necessary mental 
qualifications and high ethical ideals who developed 


rapidly in their chosen specialties, and became a credit 


to the community in which they practiced. Unfortu- 
nately there were a few, not of the same caliber, 
who became out-and-out charlatans, whe never pro- 
gressed because they couldn’t progress, because they 
didn’t know the way. 

It must be remembered that specialization, like 
medicine in genera’, must go forward. In our day, 
with the development of medical and surgical groups, 
some, unfortunately, purely commercial, and cthers 
formed for the purpose of increased efficiency, the 
need of men whose opinions shall be authoritative in 
their special fields is keenly felt. 

The development of the group system in medicine 
and surgery is but a highly commercialized form of 
the neglected possibi ities to be found in every large 
hospital. While undoubtedly this new s.yle of or- 
ganization will greatly increase the earning power 
of the members comprising one of these groups, it is 
questionable whether any great contribution to medi- 
cine will be made that will be of benefit to the world 
at large. There is a great danger that there will be 
over-commercialization at the expense of altruism. 

I hold that the proper place for the group plan 
should be in the general hospital, for in this way the 
greatest good would result to the greatest number, 
and the really poor could have the advantage of co- 
operative examination and treatment. There is no 
apparent reason why the system should not app!y 
equally to the private practice of the members of 
the staff, modified, however, according to the special 
requirements necessitated by the local situation. A 
too close application to the group idea, while un- 
doubtedly beneficial to its members, may result in a 
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condition that will throw to the winds all of the 
tenets of our pet codé of fhedical ethics. There is 
always the danger that the cordial relations that at 
present exist between the members of the medical 
profession of Philadelphia, or of any other city, may 
become strained, and that instead of progressing, 
there may be a reversion to the days of petty jeal- 
ousies between members of the different schools, so- 
cieties, hospital-staffs and groups. 

To teach students to be effective surely requires 
more than six or twelve weeks. With this idea in 
view, the University of Pennsylvania has taken over 
the Philadelphia Polyclinic School of Medicine and 
the Medico-Chirurgical Medical School and orga- 
nized them under the name of “The Medico-Chirur- 
gical College and Hospital, Graduate School of Med- 
icine of the University of Pennsylvania.” This for- 
mer is the legal name, but for purposes of brevity 
the name is “The Graduate School of Medicine of 
the University of Pennsyivania”’. 

Quoting from an unpublished report by the Dean, 
Dr. George H. Meeker :— 


“The school was founded in 1916; the first regu- 
lar session began in 1920; courses under the stand- 
ard plan began in 1921. The school is a pioneer in 
establishing a comprehensive American University 
System of graduate medical education. 

“The educational equipment consists of a strong 
central organization, which directs the whole pro- 
gram and operates in complete coordination with an 
extensive group of associated graduate medical edu- 
cational facilities. 

“The basic idea is that of three years’ university 
courses in each of seventeen weli defined clinical and 
medical science departments; of a standard plan of 
courses which lead from fundamental instruction 
and study, through experience in special practice, 
science and teaching, to systematic research; and 
finally of producing medical men who shall be rea- 
sonably well qualified to pursue’ special medical 
practice, teaching and research. 

“Admission to candidacies is based upon approval 
of credentials of high grade medical education, ex- 
perience and ethics—under both American and for- 
eign standards, according to the origin of the appli- 
cant. 

“Broadly speaking, the keynote of the first year 
of a regular course is ‘theory’; of the second year, 
‘practice’; and of the third year, ‘research’. 

“This division of work between the three years 
of a regular course is not intended to be strictly 
rigid. As a matter of fact, deviations must occur, 
according to the individual and to the department in 
which he labors ; but the general spirit and purpose is 
te have the work in al departments insure the inclu- 
sion, and so far as practicable, the sequence of ‘prin- 
ciples, applications and investigations.’ ” 


In addition to this general scheme of extended 
special medical study, the Graduate School has addi- 


tional Personal Courses. 
thority : 


To quote the same au- 


“A graduate school of medicine should be a center 
in which all of the newer special medical theories 
and methods are under active discussion, investiga- 
tion and exemplification. High type medical men, 
each one within his own special field, seek such cen- 
ters for the benefit of contact with this newer knowl- 
edge, during brief or extended time-periods, accord- 
ing to the circumstances in each case. 

“The University provides for this important grad- 
uate medical educational service through ‘Personal 
Courses’, each of which is offered by that member of 
its large faculty who is especially well equipped 
within the special field concerned. These personal 
courses are not of the so-caled ‘polyclinic’ type, 
which plays no part in the University’s general plan. 
The personal courses deal with highly specialized 
sub-departmental topics; and are designed primarily 
for the benefit of physicians who are already classed 
as clinical or medical science specialists.” 


A student who has demonstrated his fitness dur- 
ing his first year’s course may be admitted to a defi- 
nite graduate medical degree candidacy upon recom- 
mendation of his departmental faculty, and upon his 
own request. 

At the completion of his second year’s course, the 
candidate may have conferred upon him the degree 
of Master of Medical Science, while the third year 
leads up to the degree of Doctor of Medical Science, 
and would indicate “demonstrated capacity for med- 
ical teaching and investigation in a clinical or medical 
science department”. 


“A very important part of the Pennsylvania plan 
of graduate medical education is the upbuilding, as 
rapidly as possible, of an extensive cooperation be- 
tween the central organization and extramural hos- 
pitals, clinics, medical laboratories, libraries, muse- 
ums, institutes and societies. At present, forty-seven 
medical epee are found in such a state of co- 
operation. 


“With regard to the cooperation as above, there is 
no thought that a cooperating unit must be located in 
Philadelphia. It may be located anywhere. In gen- 
eral, the student physician will receive at least his 
first year’s graduate medical training in the princi- 
ples of his selected subject, at the University; but 
thereafter, while still ranking as a student physician 
and candidate in the Graduate School of Medicine, 
he may be assigned, with no limitation as to locality, 
to any cooperating medical institution where he may, 
under approved extramural supervsion and _ facili- 
ties continue with unquestioned profit his graduate 
medical studies and investigations. 


“In such cases, the University will, after careful 
investigation, validate the assignment, receive fre- 
quent authoritative reports of the student physician’s 
progress, and through the respective departmental 
facilities or staffs, make final evaluation of the work 
accomplished by the candidate.” 
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It is under the supervision of the above compre- 
hensive plan that the department of proctology has 
been organized. It will take some time to develop a 
thoroughly practicable organization, but considerable 
progress has been made. 

For the purpose of personal contact, the number of 
special students in proctology has been limited to 
four. In addition, students from the surgical sec- 
tion attend the operative clinics ; while those from the 
urologic and gynecologic departments have addi- 
tional clinical instruction, as well as attendance on 
operative clinics. Clinical lectures are at times rein- 
forced by the stereopticon, demonstrating rectal 
pathology, anatomy and variations in surgical pro- 
cedure. 

In addition to the cooperation between the uro- 
logic and proctologic departments, there is also a 
connecting link between, or a point of contact with, 
each of the other medical science and clinical depart- 
ments. In this way the patient, the student and the 
teacher have the benefit of coordinated, highly spec- 
ialized investigation and cooperative diagnosis. 

During the first year, students attending clinics 
will have little opportunity to assist at operations, but 
they will be given practical operative work in the sec- 
ond year. 

During the first year, students in the dispensaries 
are required to take histories of new cases and to as- 
sist in the post-operative and non-operative treat- 
ment. 

Cases are assigned, and it is the duty of the stu- 
dent that proper notes be kept of the treatment and 
reports made of the progress of the case. 

Special history and examination sheets are kept by 
the student. These reports are vised and signed by 
some member of the department. Free discussion 
of all things relating to the case is encouraged. In 
this way, a large amount of personal interest is de- 
veloped. 

For purposes of organization, the department of 
proctology works in conjunction with that of uro- 
logy. At stated intervals a seminar is held, at which 
time certain students are assigned to read papers on 
special phases of their selected ‘specialty. These 
papers are freely discussed by members of the de- 
partmental faculty. 

As an aid to research, a library on proctology has 
been organized and p‘aced at the disposal of the stu- 
dents. It would seem important that the student be- 
come familiar, not only with the newest facts in the 
specialty, but should have a comprehensive knowk 
edge of the older writers. 

A file of current abstracts and reprints is access- 


ible and the students are encouraged to review cur- 
rent proctologic literature as published in the 
journals. 

In Philadelphia a daily roster of operations sched- 
ued in all hospitals is posted on the bulletin board 
of all subscribing institutions. Whenever feasible, 
students will be assigned to report upon one of these. 
This is made possible by the cordial cooperation of 
surgeons operating in other institutions. 

Next year we expect that opportunity will be given 
fer special dissection and demonstration in rectal 
pathology. 

Classes will be held in surgical technic, at which 
time the student will be required to demonstrate on 
the cadaver the various surgical procedures in proc- 
tology. 

More advanced students of the third year will be 
assigned certain original problems for investigation, 
and will be required to furnish an acceptable thesis 
before they may qualify for a degree. 

Students wil be encouraged, when possible, to 
visit the clinics of proctologists in other cities, there- 
by broadening their viewpoint and widening their ac- 
quaintance. This will tend to increase the cordial 
relations already existing between the members of 
our specialty. 

As a suggestion, it would seem desirable that the 
American Proctologic Society should contribute to 
this plan by lending its cooperation to this great 
work. It would seem a perfectly feasible plan that 
certain members of this Society be designated as ex- 
tramural preceptors in various cities, the student still 
being under the authority of the University’s Gradu- 
ate School of Medicine. 

It is upon this rather ambitious program that the 
department hopes to develop men who will represent 
proctology in a dignified and ethical way; men who 
will be an honor to the profession and who will main- 
tain proctology in its proper place; men who will 
make for the good of humanity; men who will so 
far surpass their teachers that their progress will 
prove the efficiency of organized post-graduate 
teaching in proctology. 


CATHETERIZATION AFTER ANAL STRETCHING. 

After operations upon the rectum, especially after 
these involving divulsion of the sphincter ani, vo!un- 
tary urination is apt to be inhibited for a day or more. 
This is especially the case when stretching is done in 
a sagittal direction, i. e., towards the urethra and the 
coccyx. It may save catheterization, therefore, if 
the stretching is done only laterally, i. e., towards 
the tubera ischii. 
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SEPARATION OF RECTI MUSCLES OF THE 
ABDOMEN A CAUSATIVE FACTOR IN 
THE PRODUCTION OF PTOSIS OF 
COLON AND SIGMOID AND 
FECAL STASIS.* 

WILLIAM H. AxtTELL, M.D., A.M., 


BELLINGHAM, WASH. 


Undoubtedly the separation of the recti muscles 
of the abdomen has been generally recognized by 
all surgeons, yet no significance has ever been at- 
tached to the condition. At the American Medical 
Association meeting in Detroit, June, 1916, I first 
called attention to this condition as a factor in pro- 
ducing acute angulation of the sigmoid. Since then 
I have examined a great many cases, which have 
strengthened my conviction that the separation of 
the resti muscles plays a very important role in 
preducing not only ptosis of the sigmoid, but gen- 
eral enteroptosis as well. 

The literature at my command does not mention 
this condition in connection with any abnormal dis- 
turbances. Lynch, in his book mentions the separ- 
ation of the recti muscles as a possible cause of fail- 
ure in closing incisions in the abdominal wall; 
Cohnheim, as translated by Fulton, advises us to 
look for this condition in the “habitus enteropticus”’, 
but does not state what importance is to be attached 
to it in the production of this condition. Lynch 
and Draper, in discussing my paper, stated that they 
had frequently observed the separation of the recti 
muscles without attaching any great importance to 
it, although in looking back over their work, they 
were in accord with my interpretation. 

Description—Normally the recti lie in c'ose 
juxtaposition. Their sheaths are composed of the 
aponeuroses of the transversalis and oblique muscles 
which fuse between the two muscles ta form the 
linea alba. The linea alba is the fixed point in the 
center for the attachment of the oblique and trans- 
versalis muscles of each side of the abdomen and 
as long as it remains intact the recti remain unsep- 
arated and perform their proper function. 

If the linea alba yields, then the contraction of 
the ob!ique and transversalis of each side, pulling 
in opposite direction, draws the two muscles asun- 
der, thus altering their proper function. The oblique 
and transversalis muscles, together with the recti, 
under normal conditions render the abdominal wall 
tense and support the viscera in position. During 
the act of defecation, in conjunction with the dia- 


*Read before the American Proctologic Society, June, 
1921. 


phragm, they compress the abdominal viscera firm’y 
against the back, reduce the size of the abdominal 
cavity, and express the contents of the colon. If 
from any cause, the fibers of the linea alba should 
become weakened and separated, and therefore 
broadened, the recti would necessarily be pulled 
asunder and the muscles of each side lose the fixed 
point for contraction, and therefore the normal 
supportive function of the abdominal muscles would 
be lost. By such yielding and broadening of the 
linea alba, the muscles of both. sides instead of 
making the abdomen tense, would bulge in the groins 
and thereby not only permit the colon, as well as the 
whole intestinal tract, to prolapse, but would lose 
the compressive and expressive power of these 


Fig. 1. a. Separation of linea alba. b. Groin bulging on 
account of contraction of transversalis and oblique muscles. 
c. Separation of pyramidalis muscles (original). 
muscles in defecation. This condition, prolonged 
for any length of time, would result in partial, if 
not-in complete ptosis of the intestinal tract, which 
always results in acute angu’ation of the sigmoid 
colen and fecal stasis. 

Classification—After repeated examinations of 
many cases, I find that the degree of separation may 
be classed as: (1) complete; (2) partial comp!ete; 
(3) incomplete. 

Complete separation of the recti muscles is a con- 
dition in which the fibers of the linea alba are com- 
pletely separated from the xiphoid cartilage to the 
symphysis, with nothing but the skin and peritoneum 
intervening. 

Partial complete separation is the condition of 
complete separation and division of the linea alba, 
as above, extending from the symphysis to the um- 
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bilicus, the remaining fibers of the linea alba above 
the umbilicus remaining normal, or the fibers only 
partially separated. 

Incomplete separation is a condition in which the 
fibers of the linea alba are only thinned out or sep- 
arated, but not completely severed, leaving the linea 
alba much broadened and destroying it as a fixed 
point of attachment for the opposing muscles of the 
two sides. 

Any of these conditions will in time, by removal 
of their supportive action, cause a partial or a com- 
plete enteroptosis. All cases of enteroptosis, how- 
ever, do not have this separation of the recti, but I 
have yet to see a case with the separation of the 
recti in which there was not also enteroptosis with 
acute angulation of the sigmoid and fecal stasis. 

Causes.—The causes of this condition are almost 
as many as the number of cases. In the acute cases 
and in the young, it is usually caused by some sud- 


a. Complete separation 


Fig. 2. Method of examination. 
of linea alba. 6b. Bulging in the groins, due to contraction 


of the transversalis and oblique muscles. c. Separation of 


pyramidalis muscles (original). 

den vio'ence, such as an unexpected and sudden 
misstep or sudden and excessive fit of sneezing, 
coughing or lifting, or any violence requiring rather 
sudden and unexpected straining. This is also par- 
ticularly true in young men, following operations 
on the abdominal wall. These conditions are true 
of both young males and females. The mere fre- 
quent cause in the female is a superabundance of 
amniotic fluid. There are many other causes too 
numerous to mention. In the chronic cases, the 
condition comes on’ gradually and insidiously: in- 
creasing constipation, with unrelieved straining; 


long hours at hard work on the feet; wasting dis- 
eases; improperly fitting clothing; injudicious use 
of belts; long continued and unrelieved severe 
coughing, as in senile bronchitis or chronic asthma; 
or any general constitutional condition whereby the 
general nutrition of the body is lowered and the 
digestive system impaired. 

Diagnosis.—The diagnosis of the condition is 
simple. With the individual lying in a recumbent 
position, place the tips of the fingers of each hand 
at right angles to and along the linea alba, and have 
the individual forcibly raise his head and flex the 
chin tightly upon the chest. In this position, the 
recti muscles are rendered very tense, the fingers 
slip down between, and there will be a distinct grasp 
of the fingers by the closing of the recti. By having 
the individual strain as if -in the act of defecation, 
the ptosis of the intestinal tract will be readily ob- 
served, for the abdomen immediately balloons at 
the lower end and there is a great bulging in the 
two groins. Some cases are more pronounced than 
others, according to the degree, but this simple 
method is effective. 


AcuTE PRroctitTis 

Among the causes of proctitis, the following may 
be mentioned : Irritants directly attacking the mucous 
membrane, such as worms, highly seasoned foods or 
hard substances in the fecal mass, for instance, fish 
bones and hulls of cereals. Fecal irritants are com- 
mon causes both of the acute and the chronic type. 
Constipation and fecal impaction of the rectal pouch 
alternating with periods of liquid feces often induce 
a sudden inflammation of the sigmoid flexure and 
rectum, or the rectal disturbance may be an extension 
of colitis resulting from passage of the irritating dis- 
charges from above. Seasonal changes of food or 
water, particularly during the summer, or sitting on 
a cold wet seat are exciting causes. This is partic- 
ularly so in individuals suffering from rheumatism, 
gout or chronic skin diseases. In all of these condi- 
tions, sudden and violent changes are important fac- 
tors. Proctitis may result also from the use of strong 
purgatives, irritating suppositories or as an extension 
of inflammation from hemorrhoids, prolapse of, or 
eczema about the anus, or from disease of the neigh- 
boring organs, such as the bladder, prostate gland, 
vagina or uterus. In a few instances, new growths 
within the rectum, such as polypi, adenoma, villous 
growths and papilloma, also intussusception, occasion 
periodic excerbations or protract the chronic proc- 
titis. — CHartes J. Druecx in The Medical Fort- 
nightly. 
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RECTO-COLONIC HYDROTHERAPY .* 


ALFRED J. ZoBEL, M.D., F.A.C.S., 


Chief of the Department of Rectal Surgery, San Francisco 
Polyclinic and Post-Graduate School; Lecturer in 
Proctology, Leland Stanford, Jr., University. 


San Francisco, 


One is fairly safe in saying that the great ma- 
jority of those habitually taking laxative drugs be- 
gan that pernicious practice in trying to relieve what 
was primarily only a simple pro‘onged retention of 
feces in the rectum, or in the sigmoid colon. Grant- 
ing that this be so, then, as Alvarez has tritely put 
it, “Why upset twenty-four feet of intestine with a 
purgative when the material to be removed is in the 
rectum or sigmoid within easy reach of a little 
water?” An answer to this query is that but few 
individuals ever consult a physician before their con- 
stipation becomes chronic, and so fail to learn that 
an enema would be the best remedy to relieve their 
trouble quickly and efficaciously. Moreover, even 
when so advised, they usually, like al] average 
humans, seek the path of least resistance, finding it 
far easier to swallow a daily pill which helps to ag- 
gravate their trouble, than to bother (as they term 
it) with an enema—which gives better and far more 
lasting results, within a few moments, than does the 
pill in as many hours. — 

Probably all of us have often noticed how meager 
is the knowledge of the average nurse concerning 
the correct preparation and administration of enemata 
and colonic irrigations; and how, as a result, too fre- 
quently discomfort and even distress follow these 
excellent therapeutic procedures, which are intended 
to give only comfort and relief. 

In order to be perfectly fair in the matter, it is but 
right to state frankly that this seeming lack of 
knowledge on the part of the nurse is perhaps often 
due to the fault of the attending physician, who, as 
arule, perfunctorily orders a low or high enema, as 
the case may be, and then takes it for granted that 
the nurse understands exactly what he wants. Rare- 
ly does he give any directions as to the exact com- 
position, quantity, and temperature of the solution 
he wishes to have injected, the height to which the 
reservoir is to be raised, or the posture in which the 
patient is to be placed. In some instances it may be 
questionable whether the physician would be able 
to tell the nurse, should she venture to ask for com- 
plete directions. 

As a result, this is what often happens, unless the 


*Read before the American Proctologic Society, June, 
1921. 


nurse has been especially trained in this work. An 
excessive amount of a too-warm solution is put into 
an irrigator, which is then raised to an indifferent 
height (generally too high) above the patient’s but- 
tocks. A rectal tip, or colon tube, is lubricated 
(sometimes wrongly with glycerine) and inserted in- 
to the rectum without any consideration whatever 
being given to the true direction of the anal canal. 
If the colon tube is what is used, it is pushed up into 
the bowel as far as will suit the idea of the nurse 
who is giving the enema at that particular time. 
Then, to speed the flow, ofttimes the irrigator is 
raised to a greater height. Should the pain from the 
too rapid overdistension of the rectum cause the pa- 
tient strongly to demur, patience is urged upon him, 
while still more fluid is injected. 

Withdrawal of the tube is not infrequently 
promptly followed (and sometimes preceded) by an 
uncontrollable gush of water and fecal matter from 
the bowel. While this gives grateful relief to the 
patient, it is a source of considerable chagrin and 
annoyance to the nurse. . 

When a high enema is ordered it generally means 
a repetition of the procedure just spoken of, only 
that a greater length of tubing is inserted and con- 
siderably more solution injected. In fact it has 
seemed to me as if the impression was that the more 
tubing was made to disappear up the bowel the more 
scientifically the high enema was given. 

Criticism, unless it be constructive, is usually of 
little value. Therefore I presume to offer a few sug- 
gestions which I think may remedy the faults at 
issue. One is, that the physician, when ordering ene- 
mata or colonic irrigations, should give as explicit 
directions for their administration as he does when 
prescribing potent drugs and special dietary. The 
nurse should be told when and how they should be 
given, what solutions should be used, and the exact 
quantity and temperature of the same, the posture in 
which the patient should be placed, and how long it 
is desirable that the fluid be retained. 

Another suggestion is that, whereas recto-colonic 
hydrotherapeutic measures are employed almost 
daily by those caring for the sick, and whereas there 
are certain dangers connected with their incorrect 
and unskilful administration, hospital training schools 
for nurses should pay far more attention to the sub- 
ject than they are now doing. 

A brief lecture or two on the anatomy of the colon, 
rectum and anus—especially if illustrated by sche- 
matic drawings—will enable the students to get a 
much better understanding of their contour and rel- 
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ative positions in the body. After being taught that 
the axes of the anus and the rectum lie in entirely 
different planes, they probably will take more care 
thereafter when inserting tips, tubes, and thermome- 
ters. When from x-ray plates they can see that a 
soft colon tube only coils upon itself in the rectal 
ampulla, instead of proceeding up the bowel as they 
supposed it did when inserted for a considerable 
length, it will teach them the futility of such a pro- 
cedure. 

When it has been explained to them that the pelvic 
colon acts principally as a reservoir for the feces, 
and that the rectum is essentially an expelling organ, 
they will the more appreciate why overdistension of 
the latter by too large enemata is so apt to be fol- 
lowed by serious consequences. And further, when 
they learn that the anal portion of the bowel is most 
highly sensitive, and has a mucosa which is very 
easily abraided, they will better understand why gen- 
tleness in manipulation is so necessary at all times. 

A short talk on the more common pathological con- 
ditions of the anorectal region, which they are apt 
to meet with in their future work will make them 
aware that there may be other lesions occurring in 
these parts besides hemorrhoids, and that one in par- 
ticular, fissure of the anus, is often caused by the 
rough insertion of instruments, hard-rubber rectal 
tubes, and thermometers. 

Instruction should be given on the indications for, 
and the preparation of, the different kinds of ene- 
mata, such as the ordinary evacuant enema, the tur- 
pentine enema for tympanites, the peroxide of hy- 
drogen enema for fecal impaction, and the emollient 
enema of starch or linseed decoction for soothing 
the irritable rectal mucosa, to mention but a few. At 
the same time a talk on nutriment enemata should 
not be neglected, even though this may be considered 
more a probem of dietetics than of recto-colonic hy- 
drotherapy. 

Just how an enema stimulates bowel movement 
should be explained. From this the student will learn 
that fluid, through distending the bowel, acts mechan- 
ically as a powerful stimulus to contraction, and after 
learning this, greater care will be taken in injecting 
solutions more slowly and under far less pressure. 
When they comprehend how this will lighten their 
work by lessening the soiling of bed and patient, 
they will give more time and attention to a procedure 
which was before done in haste and with indif- 
ference. 

After learning that water at a temperature of more 
than a few degrees above that of the body is in- 


jurious when injected into the bowel, whereas that 
considerably below it, through the thermal stimula- 
tion it causes, is decidedly efficacious, they will un- 
derstand why a small enema of very cold solution 
will accomplish quicker and better results than a 
larger one of much higher temperature. 

It should be impressed upon them that irritating 
substances, which act as chemical stimulators, should 
be employed with caution, and that none should be 
used daily over long periods, as they tend to di- 
minish the normal sensibility of the mucous mem- 
brane. This applies particularly to the ordinary soap- 
sud and the glycerine enema so commonly employed 
by the laity as well as by nurses. 

Since boric acid enemata are in extensive use, 
nurses should be especially warned against leaving 
any large amount of that solution in the bowel, on ac- 
count of the severe and even fatal poisoning which 
might result therefrom. 

I would suggest also that nurses be advised always 
to use a soft-rubber catheter, with a caliber about that 
of a lead-pencil, when giving an enema, for the rea- 
son that the comparatively soft, rounded, closed end 
is not apt to injure the anal mucosa as is the hard- 
rubber tip or the colon tube with their sometime 
sharp open ends. 

I believe that such a course of lectures, given by 
a competent teacher, will be not only very instructive, 
but will serve to make nurses more interested in a 
particularly valuable therapeutic measure which they 
now consider only a disagreeable task. 

Passing now to colonic irrigations: To my mind 
these should be given only by a physician or by a 
nurse-assistant who has been especially trained in 
this work. While it is true, as demonstrated by the 
roentgenologists, that heavy thick fluids, under a 
constant pressure of three feet, or even less, reach 
the cecum without difficulty and without the neces- 
sity for the patient assuming any special position or 
series of positions, yet daily clinical experience 
teaches us that watery solutions are usually arrested 
for a time at the recto-sigmoidal junction by a spasm 
of the value of O’Beirne, and do not progress on- 
ward until the valve relaxes or is overcome by pres- 
sure from below. The latter means a possible over- 
distension of the rectum itself, and regarding this, I 
can but agree with Butler, who has written that: 
“As a single overdistension of the bladder, lasting no 
more than a few hours, may be followed by a life- 
long weakness, a single overdistension of the intes- 
tine may seriously weaken its normal rhythm. There- 
fore, instead of being indifferent to posture, why 
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should we not, when possible, place the patient in 
the knee-chest of knee-elbow position? This will 
straighten out the bowel in a line with the rectum, 
and just as it facilitates the introduction of the sig- 
moidoscope, so will it do the same for the irrigating 
fluid. Then, after sufficient solution is injected, if 
the patient will lie on his right side, it rapidly flows 
to the cecum without causing the least distress. 


What I think may be termed the most scientific 
method of administering a colonic irrigation is to in- 
troduce the sigmoidoscope to a point beyond the 
recto-sigmoidal valve. Through this a small-sized, 
olive-tipped Wales bougie is put into the sigmoid. 
One can then be perfectly sure that the fluid runs 
only into the mobile and distensible part of the large 
bowel. In this way larger quantities of solution can 
be easily injected, under fairly low pressure, with- 
out in any way over-distending the bowel walls or 
disturbing the patient. Personally, I rarely inject 
more than one thousand c.c at a time, as in my ex- 
perience this amount accomplishes as much as a larger 
quantity, while at the same time I am reasonably 
sure that no harm is being done. 

By means of the simple arrangement now to be de- 
scribed, I have been giving colonic irrigations with- 
out employing the sigmoidoscope or injecting fluids 
at a high pressure. 

A double-ended hand bulb it attached to the tub- 
ing leading from the irrigator. At the free end of 
the bulb is fastened a foot of rubber tubing, to which, 
in turn, is attached a tapering glass connector. A 
shut-off clip on the tubing at each side of the bulb 
completes the apparatus. 

It is used as follows: The irrigator is filled with 
1000 c.c of solution: Both clips are opened. This 
allows the bulb to fill with fluid, while at the same 
time all the air in the bu'b and tubing is expelled. 
The clips are then closed. 

With the patient in the knee-elbow position, a 
well-lubricated Wales bougie, olive-tipped, with a 
fairly soft neck, and about 13 mm. in diameter, is 
inserted into the rectal cavity for a few inches. To 
this the tubing from the irrigator is connected by 
means of the tapering glass tip. 


The clip distal to the bu'b is then opened, and the 
contents of the bulb slowly expressed by hand pres- 
sure. It is then closed and the clip nearest the reser- 
voir is released. This allows the bulb to refill. This 
clip is in turn closed, the distal one opened, the bulb 
again expressed, and this operation is repeated until 
all the fluid has been injected. 

All this time the bougie is being slowly and care- 


fully advanced. Should it impinge on a valve of 
Houston or against the bowel wall, the o.ive tipped 
head bends at a sharp angle on the neck, and the 
flow of water is cut off. As this prevents the con- 
tents of the bulb from being further expressed, the 
obstruction to the advancement of the bougie is im- 
mediately made evident to the operator, who then 
withdraws it slightly until a point is reached where 
the water flows in freely again, after which the 
bougie can be once more advanced. 


The pressure from the bulb aids in opening the 
bowel lumen, thus facilitating the passage of the 
bougie. The expression of two or three bulbfuls is 
usually required to assist the bougie in passing be- 
yond the recto-sigmoidal valve. At times some little 
difficulty is experienced in getting it past this valve. 
No force should be used. With a little patience, 
after gentle and quiet manipulation, the tip of the 
bougie will be felt by both patient and operator to 
spring suddenly past the obstruction, and after this 
the fluid will flow in very easily. 

Following the injection of the solution, the patient 
lies on his right side for a short time, after which he 
may retire to the lavatory. In those cases where it 
is advisable that the entire bowel wall be bathed by 
special medicated solutions, as in ulcerative colitis 
for instance, the patient before expelling the irriga- 
tion is made to turn from side to side while lying 
alternately on his back and abdomen. 

Patients frequently come for treatment who ex- 
claim that they are unable to retain an enema even 
though it be only a small one, and it is to these indi- 
vidua's in particular that it comes as an agreeable 
surprise that during and after the administration of 
the irrigation, given as I have described it, they ex- 
perience no sense of urge or discomfort whatever, 
and that when permitted to arise from the table they 
need be in no special hurry to dress before retiring. 

In conclusion, I will add that as an office procedure 
it enab’es many to receive treatment who otherwise 
might neglect themselves if they were required to 
remain at home or in the hospital. 


DIAGNOSIS IN HEMORRHOID CASES. 


A radical operation for hemorrhoids should not 
be undertaken until the etiology of the piles has been 
determined. Sometimes the cause is an obstruction 
in the portal circulation due to hepatic disease. Per 
contra, abscess of the liver may be due to infection 
from a hemorrhoid ‘operation performed even some 
months before. 
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BLEEDING FROM THE RECTUM. 

When a layman suffers pain or, especially, bleed- 
ing, at stool, he almost invariably jumps to the con- 
clusion that he has “piles.” This presumption, so 
often faulty, is harmless, if it does not lull the indi- 
vidual into neglect of the condition. What is more 
surprising is that so many physicians who ought to 
know better, accept his explanation without an ex- 
amination—which is wholly reprehensible—or agree 
in this mistaken diagnosis even after having made 
some sort of an examination! 

How often a practitioner sends to his surgical 
colleague for hemorrhoid operation a patient with a 
projection at the muco-cutaneous margin of the anus 
that is not a hemorrhoid at all, but merely the so- 
called “sentinel pile” “half concealing, half disclos- 
ing” the fissure or ulcer which produced it and which 
is the sole cause of the pain and bleeding! 

Hemorrhoids that cannot be plainly demonstrated 
as such, visibly and palpably, do not exist. In such 
cases some other source of the symptoms must be 
sought. Indeed, in all cases, whether hemorrhoids 
are found or not, an examination should be made 
to determine the presence of other lesions in the 
anus or the rectum; for it not infrequently happens 
that hemorrhoids, bleeding or otherwise, exist with 
other conditions (fissure, fistula, proctitis, carcino- 


ma) as an unrelated complication or as a manifesta- 
tion. Nor ought it to be necessary to. emphasize the 
importance of seeking a possible etiology for hem- 
orrhoids in hepatic, cardiac or other disease. 

Since they are rare in children, rectal bleeding in 
these young subjects is not often mistakenly attrib- 
uted to hemorrhoids. In most cases it is due to a 
polyp, a pro‘apse or an intussusception. A perineal 
dermoid situated in the commissure of the anus re- 
sembles, at first blush, and may be mistaken for, a 
large “external” hemorrhoid. It is not difficult to 
make the differential diagnosis. 


RECTAL CANCER. 


The “combined operation” for carcinoma of the 
rectum has steadily grown in surgical favor in the 
last decade. It seems to us that it should always 
be employed, even in cases in which the growth is 
so favorably situated that it appears to be readily 
extirpatab’e by the vaginal, perineal or sacral route 
alone. In the first published, and much-quoted, de- 
scription of Tuttle’s operation (the JouRNAL, June, 
1910), he admirably described his technic of abdom- 
inal separation of the gut to insure the blood supply 
of its proximal segment—a most important consid- 
eration—and, in summarizing the advantages of the 
combined operation be menticned: “First, it affords 
an opportunity to examine the abdominal organs, 
the glands, and the peritoneum with regard to meta- 
stases. If these exist the extirpation is not justi- 
fiable.” This feature of the combined operation is 
not often enough emphasized, therefore we again 
refer to it in these columns, It is only by an abdom- 
inal exploration that a forbidding metastasis can be 
discovered, and such a metastasis may exist in a case 
that, without such exp'oration, would have appeared 
quite favorable for radical operation. 


AN OPERATION TO EFFECT CURE OF 
ISCHIO-RECTAL ABSCESS. 


' All of the contributed articles in this issue of the 
JouURNAL were read at the 22nd annual meeting of 
the American Proctologic Society, in Boston, June, 
1921, except the article by Guilford Dudley in which 
he reports his conclusions concerning the etiology of 
ischio-rectal abscesses, and describes an operation 
planned to effect cure without recurrence or residual 
fistula. His procedure is fundamentally so different 
than the usual simple incision (notoriously unsatis- 
factory as to totality of cure) that we commend its 
careful consideration and trial to all surgeons. 
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DWIGHT H. MURRAY. 

In the sudden death, on October 21st, of Dr. 
Dwight H. Murray of Syracuse, American proctol- 
ogy lost a conspicuous figure, an earnest worker. 
At the time of his demise, at the age of sixty, he 
was professor of clinical proctology in the Syracuse 
University College of Medicine, proctologist at the 
Syracuse Memorial Hospital for Women and Chil- 
dren, and the Hospital of the Good Shepherd, 
Speaker of the House of Delegates of the American 
Medical Association and Vice-Speaker of the corre- 
sponding body in the Medical Society of the State 
of New York. He was very active in the affairs 
of both of these associations, and had been the first 
chairman of the Section on Gastro-enterology and 
Proctology of the A. M. A. He was also an ex- 
president of the American Proctologic Society. 

In the scientific field Dr. Murray will be most 
remembered by his researches in the etiology and 
treatment of that common and distressing disorder, 
pruritus ani. Ina large percentage of cases he found 
in the perianal skin an organism which he believed to 
be specific and which he named the streptococcus 
fecalis. By the administration of vaccines from this 
organism he was able to cure or greatly relieve many 
cases. In his contribution to the last Proctologic 
Issue of the JouRNAL (February, 1920) he wrote: 


It is now nine years since I read my first paper setting 
forth what I had proved to my own satisfaction to be the 
etiology of pruritus ani, one of the most stubborn diseases 
that we have to treat. My first papers when published 
brought forth the usual crop of scoffers and unbelievers, 
but they were all numbered with those who had nut investi- 
gated the truth or falsity of the claims . . . It has now 
been my satisfaction to see one after another of those who 
at first did not credit the infection theory, acknowledge 
that it has been proven correct, and others found the infec- 
tion in a greater percent. of cases than I had published. 


Progress in Surgery 


Selections from Recent Proctologic Literature 


Rectal Cancer; Operative Methods. Henry O. Som- 
MER, Washington, D. C., Medical Record, October 15, 
1921. 

Sommer comments on the Kraske operation, “the abdo- 
minosacral, or as it would be better named, the abdomino- 
spatium-sacro-ischiadicum method,” the perineal, the abdo- 
mino-perineal, the vaginal and the abdomino-vaginal opera- 
tions for extirpating rectal cancer. He says it is largely 
a matter of specific indication as to which method shall 
be applied and that none of them have been “relegated to 
the junk heap.” Pennington has done a service, he says, 
by showing that a group of 218 have survived three years, 
and a group of 130 cases 5 years or more. 

Sommer concludes: “As to the future benefits to patients 
it is clear, from the size and adjacent complications of the 
growths of tumors of the rectum and sigmoid which come 
to the master operating surgeons, that the general practi- 
tioner must more early suspect, scrutinize, and conscien- 
tiously interpret ill-defined anal, rectal, and abdominal symp- 
toms and use the instrumental rectal and sigmoidal exami- 
nations, especially higher up and have x-ray plates made 
veg early, even if they turn out negative, rather than too 

te! 


“Unless Pennington’s interpretation of the results ob- 
tained by radium in rectal carcinoma can be disproven by 
more comprehensive work and publications he has virtually 
shown that radium is only a palliative for definitely and 
absolutely ‘inoperable cases,’ which is itself not a definitely 
standardizable term as yet, depending much upon the ability 
of the surgeon, and that some temporarily inoperable 
growths or allegedly inoperable growths were made fit for 
or possible of removal by operation. Hence in those pa- 
tients who ‘absolutely refuse intervention’ but are ‘operable’ 
it would seem more conscientious not to yield too much to 
the patient’s notions and spend a little effort in advising him 
to be operated upon, even though this may take some moral 
courage that may not react to the benefit of one’s popular 
reputation in case of a fatal outcome by operation, for if the 
case does later progress to almost inoperability the operation 
and after-treatment are not a comedy for either patient or 
surgeon, and unfortunately such are the cases that form the 
bulk of statistics, and are the cause of the low 3 year limit 
of duration ‘cures’ before recurrence. It is also a surgical 
maxim that those methods of operation alone which offer a 
clear examination of the adjacent structures, and thorough 
mechanical work and eradication are the only ones which 
offer sate immediate results and relief of sufficiently long 
duration to make them worth while for the patient to under- 
go the risk of operation, for the average operative mortality 
rate is 15.6 per cent, and is still a risk that must be considered 
by a man with a conscience even if it does show 84.4 per cent 
on the favorable side of the balance. !hose methods which 
make this thoroughness possible, with judicious selection and 
prudent but courageous application, are the combined meth- 
ods—and they are no novelty—the abdomino-spatium-sac- 
roischiadical, the abdomino-perineal and the abdomino-va- 
ginal, though possibly not always in the order named. They 
have no sole originator and the names of their various origi- 
nators and modifiers are a secondary matter, and have been 
amply honored, but their literary controversies, while they 
have helped some, have tended somewhat to obscure the issues 
by a mass of brilliant names whereas it is the principles they 
have demonstrated and expounded which are valuable, based 
on a thorough study of the anatomy and pathology of the 
pelvis and abdomen and its surgical technic”. 


The Operative Treatment of Hemorrhoids. Discussion 
in the Section of Proctology, 89th Annual Meeting of 
the British Medical Association. The British Medical — 
Journal, October 15, 1921. 

In the opening paper Sir C. Gorpon-Wartson, London, 
presents statistics of 1,000 consecutive hemorrhoid cases at 
St. Mark’s Hospital and discusses technic, after-treatment, 
results and complications. Concerning the choice of opera- 
tion, he says: 

The ligature operation in the absence of acute inflamma- 
tion is suitable for all cases, and because of its simplicity 
should be the operation of choice in the great majority of 
cases. Clamp and cautery is an admirable operation in se- 
lected cases, and when the case is a suitable one for this 
operation it has decided advantages over the ligature opera- 
tion. It is bloodless, and pain after operation is less than 
after ligature or Whitehead. The average length of stay in 
hospital is shorter than after the ligature operation. Con- 
traction never occurs, and all post-operative complications 
are less prone to occur than with the ligature or the White- 
head operation. Contraindications are as follows: 

1. When hemorrhoids are partly covered by skin the opera- 
tion, unless combined with a cutting operation, is unsuit- 
able; consequently a third or more of the cases are ruled 
out. 

2. When the hemorrhoids exceed three in numbr or can- 
not be grouped into three clamps (or four at most) it is 
not suitable, partly from manipulative reasons, and partly 
because there is not enough mucosa available in the circum- 
ference of the anal canal to allow more than three (or at 
the most four) hemorrhoids to be clamped at one and the 
same time. To apply a clamp in one place after the cau- 
tery has been used in another presents obvious dangers. 

The operation is especially suitable: 

1. In strangulated cases, or cases of prolapse with in- 
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flammation, when operation cannot be delayed for fear of 
strangulation. 

2. For patients who require to get back to their work as 
quickly as possible. 

3. For the aged, debilitated, anaemic, and very nervous 
people, who require to be spared as much pain and loss of 
blood as possible. 

Against the operation is the fact also that it is less fool- 
proof than the ligature operation. An inefficient clamp and 
cautery operation might be followed by violent recurrent 
hemorrhage, and in consequence is not, he thinxs, so sate an 
operation for private practice, outside a hospital. Stout liga- 
tures give a greater sense of security to the surgeon at a 
distance. As regards secondary hemorrhage, figures show 
. that the clamp and cautery operation is no more liable, if 
anything less liable, to secondary hemorrhage than the liga- 
ture operation. The clamp and cautery operation, however, 
is more prone to produce large tags. 


The Whitéhead operation is a radical method which gives 
excellent results in experienced hands. For the great ma- 
jority of cases, however, it is an unnecessarily severe opera- 
tion, involving, as it often does, considerable loss of blood. 
Great care is required in the after-treatment to avoid anal 
stenosis or extroversion of mucosa with a moist anus, which 
is often followed by pruritus ani. In some instances incom- 
plete control both of flatus and feces follows the opera- 
tion. The average length of stay in hospital of patients 
operated on by Whitehead’s method is nearly double that 
ot the clamp and cautery operation. It is, however, the best 
operation in skilled hands when there is a complete and ex- 
tensive ring of hemorrhoidal tissue and bleeding is a marked 
symptom, or when hemmorrhoids are complicated by severe 
pruritis ani or by multiple anal fissures and submucous 
pockets (the pre-fistulous state). It is not a good operation 
for the inexperienced surgeon. 

Of 49 cases treated by injections of 20 per cent. carbolic 
acid in glycerin (5 to 10 min.), 33 were cured and 9 im- 
proved. Operation was subsequently required in 7. The 
only complication was an abscess in one case. 


D. P. D. Wirxkiz, Edinburg, says pain and retention of 
urine—the two bugbears of the operation trom the patient’s 
point of view—are due to one or more of three faults in the 
operation. First and foremost, failure to provide free drain- 
age, with consequent edema of the anal region; second, the 
inclusion of a few fibers of the sphincter muscle in the liga- 
ture or stitch applied to the base of the hemorrhoid; third, 
bruising and tearing of the sphincters from forcible and ex- 
cessive stretching. The latter procedure is usually unneces- 
sary altogether, and if required should be done slowly and 
gently. ‘Chere need be relatively little pain associated with 
the operation, and retention of urine is quite unusual if the 
foregoing points are attended to. 

Stricture following the operation is rare. The only cases 
of stricture which Wilkie saw have been after an imperfectly 
performed Whitehead’s operation. This operation should 
never be performed. A good rule in any operation for 
hemorrhoids is to err on the safe side by removing too little 
tissue rather than too much, provided always that no actual 
formed hemorrhoid is left behind. Recurrence after any 
well-executed operation is quite exceptional. If met with, 
recurrence is usually early, and is really a continuance of 
the trouble owing to one or more piles having been left be- 
hind. The majority of cases requiring operation are of the 
combined intero-external type. 

The only operations which at the present day demand con- 
sideration are the injection method, the clamp and cautery, 
and the ligature operation in one form or another. The 
clamp and cautery operation is the most painless of all the 
operations, and it appears to be singularly free from risk; 
the only objection to it is that it is perhaps less radical than 
some forms of the ligature operation. 

Louts J. HirscuMan, Detroit, U. S. A., in discussion said: 
In America the majority of proctologists are using local 
anesthesia to a far greater extent than is being done on this 
side of the water. He operates upon practically all cases of 
hamorrhoids, fissures, polyps, and all other kindred diseases 
of the rectum and anus under local anesthesia unless there 
is some very decided reason for using general anesthesia. 


About 25 per cent. of our fistula cases are operated upon 
also under local anesthesia. We frequently combine the use 
of sacral anesthesia with that of purely local anesthesia.. 

The type of operation used by almost all the American 
proctologists is some modification or other of the incision 
and ligature method. The use of the clamp and cautery is 
restricted to those cases where there is a great amount of 
prolapse, for the cicatricial contraction following a burn is 
of distinct advantage in the ultimate result following an 
operation for prolapse. 

In the injection method of treating hemorrhoids Hirsch- 
man does not use carbvolic acid at all in his practice. We 
get very good results from the employment of a 5 to 10 per 
cent. solution of quinin-urea hydrochlorid. Each hemor- 
rhoid is injected to mild distension with this soluton, and is 
reinjected at the end of five to seven days if necessary. 
This solution causes a deposition of fibrin around the blood- 
vessels, which, becoming organized, shuts off the circula. 
tion to such an extent that the mass rapidly atrophies. If 
one is particular to inject the solution deeply into the tumor, 
and not to deposit it directly into or beneath the mucous 
membrane, sloughing is never encountered. The average 
length of time for a hemorrhoid patient to be entirely re 
lieved is from three to four weeks. 

The Whitehead operation he never employs, because no 
matter how severe the case, there is always a better way of 
disposing of the redundant mass by elliptical excision; the 
resulting scars are always in the longitudinal axis of the 
bowel, and the functional result is ideal. The less we talk 
about the Whitehead operation the sooner it will be dis- 
carded. 


Ernest Mites, London, pointed out that there were three 
stages in the development of piles; one cause of failure was 
that early piles were overlooked because they were ob- 
scured by others more advanced. Again, there were three 
primary fixed positions for hemorrhoids, besides four other 
secondary positions where they might develop. When all 
these positions were not carefully examined a pile might be 
missed. 


Procidentia Recti. T. CuitrenpeN Hutz, Boston, Mass, 
The Boston Medical and Surgical Journal, October 13, 
1921. 

Aiter discussing etiology and methods of treatment Hill 
says that in the great majority of prolapses an operation on 
the anal orifice should be the one first attempted. The opera- 
tion which he practices aims to support the upper rectum bya 
method of linear cauterization and at the same time to pre- 
vent the prolapse by narrowing the anal canal. There is no 
doubt that a small percentage of complete prolapses were 
cured by the old operation o1 linear cauterization, which sets 
up adhesions between the rectal wall and the sacrum. He 
begins the operation by pulling out the rectum to its full 
extent, where it is held by two tenacula. Beginning at the 
apex of the protrusion, the mucous membrane is seared with 
the actual cautery to within two inches of the anal orifice. 
Hill aims to ‘cause a distinct narrowing above the in- 
ternal sphincter by removing all the mucous membrane of 
the anal canal by the ligature method. The mucous mem- 
brane is seized with artery forceps and while elevated is 
dissected up for an inch or more. This should be done in 
sections, removing a quarter or more of the anal circum- 
ference at one time. As the assistant pulls down on the 
mucous membrane, a quarter section is ligated as high up as 
possible. In some instances it is advisable to use a double 
ligature to preclude the possibility of too much contraction 
at the site of the ligature. The aim should be to leave an 
aperture in the rectum at this upper level that will scarcely 
admit the little finger. After the ligatures are all in place, 
three or four interrupted catgut sutures are placed around 
the anal canal where it has been denuded of mucous mem- 
brane. This will effect a further narrowing ot the canal 
“V”-shaped wedges of skin are now dissected off from the 
external sphincter at three or four points. This leaves a 
gaping wound of about three-fourths of an inch in width 
The wound is united as follows: With a curved needle, 


using silkworm gut, a deep suture is placed about the mid- 
dle of the wound, rather deeply through the external sphinc- 
ter muscle (a stay suture) and tied. The suture of the skin 
is completed with plain catgut. 
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THE ANESTHESIA PROBLEM IN GOITER 
SURGERY—GENERAL CONSID- 
ERATIONS.* 

ANpbRE Crotti, M.D., F.A.C.S. 
CoLumBus, OHIO. 


The ideal means of anesthesia for human surgery 
has not yet been found. 

MORPHIN NARCOSIS. 

In dog surgery, however, we may say that a suf- 
ficient amount of morphin injected subcutaneously 
is the ideal means to put the dog under complete 
anesthesia. Soon after the subcutaneous injection 
has been made vomiting usually takes place; then 
the dog quietly goes to sleep and about one-half 
hour later, when the dose has been sufficient, the 
dog is completely anesthetized and the insensibility 
lasts so long that any major operation can be per- 
formed without the slightest indication of pain or 
struggle. No ill effects are observed afterward. 
The dose of morphin required varies, with the 
weight of the dog, and with the nervous tempera- 
ment; as a rule, a dose of one or two grains is 
all that is necessary. Even much larger doses of 
the drug are not fatal to dogs. , 

The advantages of this method are too obvious; 
these alarming and spectacular respiratory or car- 
diac collapses which still too often occur with other 
means of anesthesia do not occur. During the en- 
tire artificial sleep the animal breathes regularly, 
and superficially, while the pulse remains good and 
strong all the way through. Unfortunately, this 
method so well suited to the canine species cannot 
be applied to human beings. 

LOCAL AND GENERAL ANESTHESIA. 

For the time being, the two choice methods of 
anesthesia which we have at hand are local an- 
esthesia with novocain, and general anesthesia with 
chloroform, ether and nitrous oxid-oxygen. Which 
one of these methods should be given the preference 
in goiter surgery and especially in Basedow’s Dis- 
ease? Should we use local anesthesia only or gen- 
eral anesthesia. And if we decide to use general 
anesthesia to what drug should we give preference, 
to chloroform, ether, or to nitrous oxid-oxygen? 
All these questions are by no means settled since 
the most prominent surgeons are divided in their 
opinions. 

Kocher and others are of the opinion that gen- 
eral anesthesia is dangerous on account of its lia- 
bility to cause asphyxia, bronchitis, pneumonia and 
cardiac collapse. They fear these alarming states 


*Read before the American Association of Anesthetists, during 
the Eiehth Annual Meeting, Hotel Grunewald, New Orleans, La., 
April 26-27. 


during which respiration and heart action stop, the 
face becomes pale, livid or cyanotic, pupils become 
dilated, and during which’ spell, despite artificial 
respiration and other restorative’ measures, the 
function of the pulmonary and cardiac mechanism 
remains momentarily suspended. To be sure, life 
comes back, but it does so slowly, and the pattent’s 
condition remains precarious throughout the opera- 
tion. There can be no doubt that postoperative 
deaths in many instances would have been avoided 
if such cardiopulmonary accidents had not ac- 
curred, especially in thyrotoxicosis. Kocher at- 
tributes his low mortality to the use of local an- 
esthesia. 

On the other hand, Mayo, Halstead, Curtis, 
Garré, Ochsner, Crile and many others believe that 
a well conducted and well handled general an- 
esthesia is less apt to be followed by severe conse- 
quences than local anesthesia. In fact, during 
the latter form of anesthesia the psychic emotions 
and shock may be just as, marked, if not more, as 
with general anesthesia and their consequences just 
as disastrous. Certainly, real harm may be done to 
a patient by the mental strain and physical suffering 
while undergoing an operation without being un- 
conscious. With local anesthesia the operation must 
be done very slowly, much time being lost in encour- 
aging the patient, hence, prolonged operation and in- 
creased chances for surgical shock. Furthermore, 
a painless operation is not always so easily obtained. 
Finally, the results following local anesthesia are 
certainly no better than with general anesthesia. 
For these reasons it will be easily understood why 
many surgeons prefer the use of general anesthesia. 
The choice between the two forms of anesthesu 
seems to be rather a matter of personal cohesion 
than anything else. 

DANGERS OF GENERAL ANESTHESIA. 

Before drawing our own conclusions let us study 
a little more fully the dangers connected with gen- 
eral anesthesia. 

When the fumes of ether, chloroform, or nitrous 
oxid are impure, or when they are inhaled too ab- 
ruptly, especially if the patient is a very nervous 
subject, reflex accidents may occur.which may prove 
very alarming, sometimes fatal. They may occuf 
even with the first inhalations of the drug. They 
are due to an abnormally intense reflex starting im 
the naso-pharyngo-laryngeal mucous membrane. 
We know experimentally that irritation of the 
nasal and laryngeal mucous membrane may cause 
a more or less marked diminution of the number of 
respirations and heart beats; or may even product 
respiratory or cardiac collapses. The centripetal 


| 
te 
M 
— 
| 
| 
| to 
: 
| 
4 
; es 
th 
4 
nit 
of 
the 
att 
la 
be 
‘ ple 
est 
: 
bet 
as 
dru 
ana 
| 
dim 
4 tra 
care 
the 
mac 
vola 
at 
prot 
resp 
hype 
dra 


No. 1. 


CrotTI—ANESTHESIA IN GOITER. 


American Journal of Surgery 3 
Anesthesia Supplement 


route taken by these reflexes are the branches of the 
trigeminus and vagus nerves. The cardiac collapse 
is due to a centripetal reflex of the vagus nerve, 
which, we know, is a moderator of the cardiac ap- 
paratus. This inhibition, however, would be only a 
temporary one if the bulbar moderatory centers 
would not soon come into play and render the col- 
lapse permanent. The respiratory collapse is due 
to a centripetal reflex of the trigeminus, resulting 
finally in an inhibition of the respiratory centers. 

Beside these alarming symptoms there are others 
of less importance, but nevertheless very annoying, 
such as coughing, increased amount of saliva due 
to centrifugal reflexes through the chorda tympani 
and the lingual nerves. These reflexes, of course, 
take place mostly during the early period of an- 
esthesia, because at that time the reflex power of 
the nervous centers is increased; at a later period 
they become greatly diminished or suppressed. 

General anesthesia with ether, chloroform, or 
nitrous oxid has other disadvantages. It is very 
often accompanied by a period of excitation. Fur- 
thermore, it is frequently followed either during or 
after the narcosis by vomiting. 


AVOIDING THESE DANGERS. 

To sum up, the dangers connected with general 
anesthesia are more than one; to a great extent 
they can be eliminated if certain rules are followed. 
In order to avoid the respiratory and cardiac col- 
lapse the anesthetic should be very pure; it should 
be given with extreme care and slowly, allowing 
plenty of air or oxygen to be inhaled with the an- 
esthetic. The excitability of the patient should be 
diminished by a preliminary dose of morphin, or 
better, pantopon and scopolomin. Theoretically, 
a sufficient dose of atropin would be ideal, as this 
drug suppresses at the same time the risks of car- 
diac collapse. Unfortunately this drug is too toxic 
and in order to be effective the doses would have 
to be too large. In smaller doses it is useful in 
diminishing secretions of the bucco-pharynx and 
trachea. 

A respiratory collapse can be avoided with a 
careful watching of the course of the anesthesia and 
the patient. If it does happen artificial respiration 
made in time may remedy the accident. 


The great advantage of general anesthesia with 
volatile narcotics such as chloroform,ether or nitrous 
oxid, is that in case of necessity it can be stopped 
at will at any time. The patient himself is his best 
protection as he eliminates the poison with each 
respiration, whereas, if the anesthetic drug is used 
hypodermically the drug injected cannot be with- 
drawn, the detoxication lasts a long time and takes 


place only through the kidneys, intestines and liver. 
From all that has been said it follows that it 1s 
impossible to set down hard and fast rules as to 
just what should be done in regard to anesthesia 
in gotter surgery. It would be ridiculous to pro- 
claim ex cathedra that general anesthesia should be 
always used or vice versa. Here, as well as in any 
other medical question, there is a happy medium. 


INDICATIONS AND CONTRAINDICATIONS. 
There is no question, for instance, that in patients 
with goiters of long standing and large size, with 
tracheal deformations, dyspnea and spells of suf- 
focation, chronic congestion of the entire respira- 
tory apparatus, myocarditis and arrythmia, general 
anesthesia is contraindicated, as it -would mean 
enormous risks for the patient. Consequently the 
surgeon and the patient should get together and 
consent, the one to perform the operation under in- 
creased difficulties and the other to undergo the 
operation with a little more discomfort and pain. 
But fortunately the majority of patients with simple 
goiter are in good health generally, their hearts are 
strong, their resistance as yet has not been impaired 
and the goiter has not had time to do very much 
harm. Under such conditions it is really more 
satisfactory for everybody concerned to use gen- 
eral anesthesia than a local one. 

In Basedow patients, profoundly thyrotoxic, with 

a functionally insufficient myocardium, kidneys 
and liver, there is no doubt, too, that anesthesia, 
whatever it is, must be regarded as a great danger. 
It must be remembered that in such cases any 
surgical intervention, however small it may be, 
and no matter what form and nature of anesthetic, 
is dangerous; consequently, how to proceed is a 
matter of surgical tact, experience, judgment, and 
perhaps to a certain extent of personal preference. 
In the other class of Basedow patients which are 
still safely surgical a well conducted general an- 
esthesia, carefully given and carefully watched, is 
the method to be chosen. 

In goiter surgery the great secret of success is 
to know how to proportion the surgical act to the 
condition of the patient. Too often, indeed, failures 
and misfortunes are charged to the anesthetic, when 
they recognize as the sole cause a lack of judgment 
and of experience on the part of the surgeon and 
an injudiciously performed operation, either be- 
cause the right thing has been done at the wrong 
time or the wrong thing at the right time. 

WHICH GENERAL ANESTHETIC? 

If we resort to general anesthesia, what drug 
shall we use, chloroform, ether or nitrous oxid? 

It is now universally conceded that chloroform 
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is a dangerous anesthetic agent. The average 
death-rate with chloroform is about one death per 
2,000 anesthesias. Very likely this average is low 
as probably a great many accidents are never re- 
ported. Chloroform is toxic for the blood as it 
destroys a certain number of red cells and dimin- 
ishes the activity of the white cells. It is very 
toxic too for the kidneys and liver; a temporary 
nephritis and hepatitis are not infrequently the 
sequelae of chloroform anesthesia ; even a fulminat- 
ing icertus in absolutely normal patients has been 
observed after chloroform anesthesia. Further- 
more, it is profoundly toxic for the heart and is 
an intense depressor of the blood pressure. For all 
these reasons chloroform must be excluded in 
goiter surgery. 

For the time being the most popular and safest 
drug not only for thyroid surgery, but for any kind 
of surgery, is ether. It is the one used by the 
greatest majority of surgeons in America as well 
as in Europe. It is the one to which I give pref- 
erence. It is superior to all others in safety and 
range of application, its record for mortality being 
one to 10,000. 

I have operated more than 1,000 cases of goiter 
with this method of anesthesia. In my last 400 
cases, made up of goiters of all varieties, including 
the worst thyrotoxic and malignant goiters, my 
death rate has been about two per cent. I do not 
_ use the anoci-association method any more. 


Nitrous oxid anesthesia is not practical enough 
to be safe. While in the hands of Crile it has so 
far given excellent results, its preparation and ad- 
ministration are so delicate that it has not entered 
into every-day use in surgery. Crile says that un- 
less very chemically pure and carefully admin- 
istered by an expert anesthetist, this means of an- 
esthesia is a dangerous one. 


Possibly more than with chloroform, alarming 
states occur without any warning. The patient sud- 
denly becomes livid, respiration fails, the pupils 
dilate, corneal reflexes become faint or absent. 
When once established these alarming states are 
far more difficult to handle than when they occur 
with other narcotic drugs. 


“The shortcomings of nitrous oxid anesthesia,” 
says Crile, “are, it is the most difficult anesthetic 
to administer; its effects are fleeting; there is an 
imperfect relaxation of the abdominal muscles; it 
is more expensive than ether and there is more 
venous congestion. The anesthetist must be an 
individual of the keenest perception of the precise 
condition of the patient at every moment, i. e., the 


anesthetist must be a delicate human recording 
apparatus.” 

Dr. Charles K. Teter (Journ. Am. Med. Assn., 
Nov. 23, 1912) says: “That nitrous oxid is con- 
traindicated in children under five years of age, in 
old people in whom arteriosclerosis is present. 
Nitrous oxid as an anesthetic is not ideal for pa- 
tients possessing a strong, vigorous constitution, or 
extremely nervous temperaments, or in those ad- 
dicted to the use of drugs, or the excessive use of 
tobacco. In other words, any patient who requires 
a large amount of anesthetic is not a good gas- 
oxygen subject for control, owing to the lighter 
forms of anesthesia induced by nitrous-oxid. The 


ideal patients for nitrous oxid and oxygen an- . 


esthesia are the very ill, the anemic, the debilitated, 
those possessing a low vitality from any cause, in 
short, all cases except those requiring a powerful 
anesthetic agent.” 

If we remember too that cyanosis, which so often 
accompanies nitrous oxid anesthesia, is not well 
tolerated by thyrotoxic patients, because it produces 
an increased adrenaline output, which in turn ag- 
gravates the thyrotoxic syndrome, we will have 
there another reason why many fear its use. 


In the light of the above we may conclude that 
nitrous oxid anesthesia in general surgery is not 
yet a practical method. We may even say that ex- 
cept in the hands of those especially organized for 
its use, the method is not entirely safe. 


THE ASSOCIATIONS OF ANESTHETISTS 
AND OTHERS INTERESTED IN THE SPECIALTY 
OF ANESTHESIA ARE MOVING TO SECURE A 
SECTION OF ANESTHESIA IN THE AMERICAN 
MEDICAL ASSOCIATION DURING THE BOS- 
TON MEETING, JUNE, 1921. 


YOU CAN HELP IN THIS MATTER BY HAV- 
ING YOUR STATE MEDICAL ASSOCIATION 
PASS A RESOLUTION ENDORSING THE FOR- 
MATION OF THIS SECTION AND INSTRUCT- 
ING ITS A. M. A. DELEGATES TO VOTE 
FAVORABLY IN THE MATTER WHEN IT 
COMES UP FOR CONSIDERATION. 


IF YOU ARE NOT IN A POSITION TO INFLU- 
ENCE YOUR STATE MEDICAL ASSOCIATION 
TO SUCH ACTION THEN HAVE AS MANY 
FELLOWS OF THE A. M. A. AS YOU CAN SE- 
CURE IN YOUR IMMEDIATE LOCALITY SIGN 
A PETITION TO THE SAME EFFECT. 


DO THIS AT ONCE AND SEND THE RESULTS 
TO THE EDITOR OF THE SUPPLEMENT FOR 
SUBMISSION TO THE HOUSE OF DELEGATES 
AND THE COUNCIL ON SCIENTIFIC ASSEM- 
BLY. 


i 
t 
Cc 
t 
| 
| 
| 
\ 
J 
Cc 
: 
| Pp 
] 
1 
0 
5 
p 
a 
1 
b 
t 
n 
| 
: 1 
a 
h 
t tc 
n 
Rall 
th 


Vor. XXXV. No. 1. 


BLAIR—ANESTHESIA IN GOITER. 


American Journal of Surgery 
Anesthesia Supplement 


THE ANESTHESIA PROBLEM IN GOITER 
SURGERY FROM FHE SURGEON’S 
VIEWPOINT.* 

Vitray Papin Brarr, A. M., M.D., F. A. C. S. 
St. Louts, Missouri. 


It is fair to assume that in being asked to par- 
ticipate in this symposium on The Anesthesia Prob- 
lem in Goiter Operations I am expected to present 
the subject from the operator’s point of view. 

The part of the subject assigned should rather 
confine my discussion to the general anesthetics 
that are commonly employed, but this would limit 
me to an aspect of the subject upon which scien- 
tific anesthetists, such as compose this body, are 
more conversant than the surgeons. If it be per- 
mitted, I prefer to take up the broader clinical 
phase of which the practice and results of various 
surgeons may be taken as an index and which will 
necessarily involve a comparison not only between 
certain general aesthetics, but also between general 
and local anesthesia. 

You will probably more fully appreciate my rea- 
son for treating the subject from this standpoint 
when I state it is my present belief that the tem- 
perament and technic of the operator has in a gen- 
eral way a much stronger bearing on the proper 
choice of the anesthetic than the chemical properties 
or physiologic reactions that are peculiar to any 
particular anesthetic agent and this holds true to 
local as compared with general anesthesia. In mak- 
ing this statement, I believe I have stated the gist 
of my conclusions, but I will undertake to amplify 
somewhat my reasons for this conclusion by com- 
paring the results obtained in certain clinics where 
a particular type of anesthesia has been employed 
in a large series of cases. 

METHODS OF CERTAIN OPERATORS. 

Kocher, who had one of the largest experiences 
in goiter operations, absolutely tabooed the use of 
not only a general anesthetic but even of morphin, 
believing that the toxicity of the goiter was ag- 
gravated by them and that they therefore increased 
the operative risk. To him the psychic element was 
negligible compared to the toxicity that might be 
induced by drug administration. 

Crile, on the other hand, takes the reverse view 
and in addition to the nitrous oxid-oxygen which 
he uses to induce anesthesia, he injects several other 
toxic substances employing a general plan of tech- 
nic that in the hands of any less skilled surgeon 
might result in a high percentage of disasters. 


*Read before the American Association of Anesthetists, during 
on hg ox Annual Meeting, Hotel Grunewald, New Orleans, La., 
ri -27, 


In the Mayo Clinic the vast majority of thyroi- 
dectomies are done under straight ether anesthesia. 

It would be difficult in analyzing the postopera- 
tive mortality of these three clinics to find sufficient 
grounds for a conclusion in favor of any particular 
anesthesia. However, I think it is perfectly fair to 
conclude that.if in any one of these clinics they 
would undertake as a routine the plan followed in 
tither of the other two, the death rate would rise 
materially. 

The similarity of results that obtain in the hands 
of different men, who, with large experience, have 
concentrated upon a certain type of anesthetic, 
does not mean that there can be no elements in the 
particular case pertaining to the choice of the an- 
esthetic, but rather that the proper correlation of 
the anesthetic to the technic is of vastly more im- 
portance than the particular anesthetic agent em- 
ployed. Unless he has been trained in a clinic 
where an ultimate plan has been perfected, the 
operator who ts building up a thyroidectomy ex- 
perience is not apt to feel that he will best conserve 
the interests of his patients and his own energies by 
accepting any particular anesthetic as routine until 
he has at least attempted to analyze the factors that 
bear upon the use of each. His conclusions will be 
influenced by temperament, operative skill, environ- 
ment and preliminary training. It is probable that 
the same divergencies of practice will be found 
among the future authorities as among the present 
leaders, unless some predominating factor, which 
we do not yet recognize as such, should at some 
future time imperatively demand the unification of 
plan. 

METABOLISM AND TOXICITY. 4 

Studies of the metabolic rate have given a new 
criterion by which to judge as to the toxicity of 
goiter patients, and this, combined with the clinical 
picture, will, perhaps, show that the cases which 
do badly, react in this manner because of the degree 
of the thyrotoxicosis, rather than because of any 
errors in anesthesia and management. 

In clinics where the metabolic rate has been 
studied an increase of 60 to 70 per cent., even with- 
out associated secondary damage to vital organs, 
has been found to be dangerous (Sistrunk, Journal 
A. M. A. txxiv, p. 307). <A_ rising metabolic 
rate is considered to contraindicate surgery (Means 
and Aub. Arch. Int. Med., xxiv, p. 645). 

MINIMIZING POSTOPERATIVE CRISIS. 

The great outstanding factor at present is the 
recognition of the toxicity of goiters, which was the 
motif of Kocher’s technic, as well as of the opera- 
tors of the present day, but some early unfortunate 
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experiences seem to have made Kocher less re- 
sponsive to the fact that, in a given case, toxicity 
is in proportion to the mass of gland, and that the 
removal of a sufficient amount of the gland has 
an influence upon the intensity of postoperative 
thyroidism. Any failure to adequately reduce the 
active gland substance will have superimposed a 
degree of metabolic exhaustion and nervous ex- 


citation upon a still active thyrotoxicosis, which may 


be even increased by absorption from the trauma- 
tised surfaces of the gland. 

If operative measures can obviate or minimize 
the possibility of a postoperative crisis, it would 
logically appear to be by adequately reducing the 
amount of active gland tissue. By observations on 
ihe metabolic rate, it has been found necessary to 
remove all of one lobe, the isthmus, and the greater 
portion of the other lobe to bring this rate to nor- 
mal. (Sistrunk, ibid.) 

Kocher, who removed but one lobe of the gland 
at an operation, sought to avoid postoperative in- 
toxication by not adding other toxins and many 
operators today, even those who remove larger 
masses of both lobes, still believe that postoperative 
comfort and safety are conserved by a local an- 
esthetic. 

Those who employ a general anesthetic with the 
best results are the men who produce the least 
psychic shock, operate quickly with the least trau- 
matism, and who remove large amounts of the toxic 
gland. 

THE PROBLEM OF GENERAL ANESTHESIA. 

I know of but two general anesthetic agents com- 
monly employed in thyroidectomy,—nitrous oxid- 
oxygen and ether. 

Hewitt says: ‘Whatever anesthetic be chosen 
(in thyroid cases) it is exceedingly important to 
remember that the safety of the patient depends 
upon the maintenance of a comparatively light an- 
esthesia.” 


The excitement stage of ether is the most dan- 
gerous, and the service of an experienced an- 
esthetist, who will promptly induce anesthesia, will 
be one of the greatest factors of safety in the use 
of ether in this disease. Perhaps the dosimetric 
method, where an inductionary tension of ether 
can be promptly given and an anesthetic level after- 
wards maintained, would be the method of choice. 
However, an experienced anesthetist can accomplish 
this without mechanical appliances. 


The increased respiration of the excitement stage, 
followed by acapnia, will be more apt to cause 
paralysis of the respiratory center in those cases 


where the disease has progressed to secondary dam- 
age to the nervous system. 

Ether has been shown to favor a postoperative 
acetur mia and in this connection it is worthy to 
note that the increased metabolic rate, which exists 
and continues for some time after the operation,— 
if it does not immediately temporarily increase, at 
least favors a very rapid exhaustion of the glycogen 
reserve of the body and this in turn favors aceto- 
nema. 

CONCLUSIONS. 

In spite of the special factors that enter into 
thyroidectomy, I believe that on the whole the out- 
come must be largely influenced by the same fac- 
tors that control the outcome in other types of 
operation and, in our own city at least, the deaths 
during nitrous oxid-oxygen anesthesia have been 
in such a preponderance over those occurring un- 
der ether that I am prejudiced in favor of ether, 
even though vomiting is one of the most serious 
symptoms of goiter, and vomiting due to ether will 
cloud the clinical picture, although not of such seri- 
ous import as that due to the toxicosis. My own ex- 
perience causes me to use local anesthesia on goiter 
patients who are really sick, either from intoxica- 
tion or degeneration in essential organs, but for 
simple cases and cases of mild intoxication I use 


‘ether, and in tracheal collapse, rarely present, in- 


tratracheal ether insufflation. The use of prelim- 
inary narcotics is also advisable. 


METROPOLITAN BLpa. 


I HAVE HAD THREE PERSONAL IDEALS: ONE 
TO DO THE DAY’S WORK WELL AND NOT TO 
BOTHER ABOUT TOMORROW. YOU MAY SAY 
THAT IS NOT A SATISFACTORY IDEAL. IT 
IS; AND THERE IS NOT ONE WHICH THE 
STUDENT CAN CARRY WITH HIM INTO PRAC- 
TICE WITH GREATER EFFECT. TO IT MORE 
THAN ANYTHING ELSE, I OWE WHATEVER 
SUCCESS I HAVE HAD—TO THIS POWER OF 
SETTLING DOWN TO THE DAY’S WORK AND 
TRYING TO DO IT WELL TO THE BEST OF 
MY ABILITY, AND LETTING THE FUTURE 
TAKE CARE OF ITSELF. 

THE SECOND IDEAL HAS BEEN TO ACT THE 
GOLDEN RULE, AS FAR AS IN ME LAY, TO- 
WARD MY PROFESSIONAL BRETHREN AND 
TOWARD THE PATIENTS COMMITTED TO MY 
CARE. 

AND THE THIRD HAS BEEN TO CULTIVATE 
SUCH A MEASURE OF EQUANIMITY AS 
WOULD ENABLE ME TO BEAR SUCCESS WITH 
HUMILITY, THE AFFECTION OF MY FRIENDS 
WITHOUT PRIDE, AND TO BE READY WHEN 
THE DAY OF SORROW AND GRIEF CAME TO 
MEET IT WITH THE COURAGE BEFITTING A 
MAN. —Osler. 
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THE VALUE OF ANOGCIATION IN GOITER 
OPERATIONS.* 
W. E. Lower, M. D., F.A.C.S. 
CLEVELAND, OHIO. 


The vital test of any surgical method is found 
not in its effect upon the moderate risk—not even 
in its effect upon mortality rate alone—but rather 
in the mortality rate plus the postoperative mor- 
bidity. After any operation the first questions 
that naturally arise are: What is the immediate 
postoperative condition? Has the patient fallen 
a little lower before beginning the climb to health, 
or has a definite and immediate “boost” been given 
by the operation? Has the period of convalescence 
been lightened and shortened? Upon the answers 
to such questions as these depends the final verdict. 

GENERAL CONSIDERATION OF ASSOCIATION. 

Therefore, in considering the value of the com- 
bined method which has been termed “anociation,” 
the case histories of the ‘bad risks’ should be con- 
sidered, and best of all criteria would be the effect 
upon types of cases to which the various incidents 
of the operations—both psychic and material—in 
themselves are of peculiar menace. As has been 
emphasized heretofore, the term anociation, or 
anoci-association,' implies an all-inclusive operative 
technic adapted to the individual case, whereby the 
nocuous influences—psychic and traumatic—which 
inevitably attend any surgical procedure, are min- 
imized or eliminated. It had its inception in the 
appreciation of the fact, established by experimental 
findings, that the inhalation anesthetic does not pre- 
vent afferent impulses from the traumatized field 
from reaching the brain. The response of the brain 
to the afferent impulses is manifested in the visible 
response of the vasomotor mechanism by increased 
pulse rate and by increased respiratory activity. 
The preliminary apprehension of an operation, es- 
pecially in a bad-risk patient, may have a demon- 
strable deleterious effect. To obviate these noc- 
uous influences, therefore, a combination of nar- 
cotics and of anesthetics is used—morphin and sco- 
polamin before the operation to diminish apprehen- 
sion; a general inhalation anesthetic to produce un- 
consciousness, and a local anesthetic to prevent 
afferent impulses from the field of operation from 
reaching the brain; and in certain cases another 
local anesthetic to diminish postoperative local pain. 
Nitrous 6xid-oxygen, which in itself in some meas- 
ure prevents shock from trauma, as has been con- 


vincingly demonstrated in war surgery, is the an- 


*Read before the American_ Association of Anesthetists, during 
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esthetic of choice, and is supplemented by ether 
only in such cases when the exigencies of the op- 
eration demand a greater degree of relaxation that 
can be procured by nitrous oxid, as in certain ab- 
dominal operations. 


EXOPTHALMIC GOITER AND ANOCIATION. 

No better example of a condition demanding 
such a method as anociation can be cited than 
that which is found in a severe case'of exophthalmic 
goiter, which is influenced by every environmental 
factor. In the advanced case of exophthalmic goiter 
every physical contact, every anticipated change in 
environment, even pleasurable as well as painful, 
is marked by an exacerbation of the characteristic 
phenomena of the disease. In an extreme case the 
mere contemplation of the operation may be suf- 
ficient to carry the patient past the already limited 
margin of safety. 

We may well consider, therefore, that any opera- 
tive regimen which can save and restore one of 
these hypersensitive acute cases will do far more 
for the patient suffering from a disease of calmer 
aspect. 

The starved patient with cancer of the stomach, 
or the patient exhausted from hemorrhage, pre- 
sents grave but specific problems which in the main 
may be met by specific measures. The exophthalmic 
patient, on the other hand, presents a picture of 
disintegration which must be met by an all-inclusive 
plan of treatment which will control every con- 
trollable environmental factor from the first meet- 
ing with the patient in the surgeons office through 
the reception at the hospital, the pre-and postopera- 
tive periods, and follow the patient to the home 
for a prolonged, planned dietary and _ hygienic 
regimen. 

PRELIMINARY PROCEDURES. 

The anociated operative treatment of exophthal- 
mic goiter begins therefore with the first contact be- 
tween the surgeon and the patient. As far as pos- 
sible the prospect of an operation is ignored 
throughout the consultation. The patient is rather 
urged to submit himself to the surgeon for a period 
of observation and of hospital care. It is stated 
that an operation may perhaps be decided upon, 
but this the period of hospital observation will de- 
termine. The excitement of entering the hospital 
and the dread of the suggested operation, even with 
the most careful and tactful management, may 
prove difficult to control, but a trained nursing and 
resident staff will soon assuage fears while the 
routine hospital examinations will aid the belief that 
the promised treatment has begun. On an early 
day the anesthetist with the anesthetic parapher- 
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nalia may give an “inhalation treatment,” after 
which “packs” are applied to the neck to anticipate 
the postoperative dressing. After only one such 
treatment it may be possible to let the inhalation 
treatment pass into anesthesia, and the preliminary 
ligation may be done at once. The paraphernalia 
of the operation is not carried into the room until 
the patient is unconscious, and is removed before 
consciousness returns. The local anesthetic has ren- 
dered the wound sufficiently painless and the neck 
dressings appear but a repetition of the “pack.” 
After a suitable interval the second ligation is per- 
formed in the same way and the patient returns 
home for readjustment and a period of rest before 
the thyroidectomy. 


plete operation may be performed in the patient’s 
room. OPERATIVE TECHNIC. 

As for the technic of the operation itself, the ut- 
most care is used to assure the preliminary block- 
ing of all nerve-bearing tissue with novocain, which 
is used progressively until the exposure of the gland 
is complete. The anesthetist will often be able to 
note when the knife has passed beyond the blocked 
zone by the altered pulse and respiration, which, 
in the unconscious state in this disease, respond to 
contact with a like exaggeration to that noted in the 
conscious patient. In this operation, as im almost 
no other, therefore, the anesthetist and the operat- 
ing surgeon must work completely en rapport. It 
follows that the ideal anesthetist in this as other 
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Fig. 1—Exophthalmic Goiter. Reduction in Mortality Rate. Conseeutive Ligations. 
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Fig. 2—Reduction in Mortality Rate by Graded Surgical Operation; (a) Former Mortality; (b) Mortality After Introduction of Graded 
Surgical Treatment. 


THE REAL OPERATIVE PROCEDURE. 

Upon the patient’s return the hospital routine is 
the same except that the improved condition of the 
patient as a result of the diminished thyroid secre- 
tion makes it possible for the certainty of opera- 
tion, which can no longer be evaded, to be borne 
with comparative equanimity. “Inhalation treat- 
ments” may again be resorted to, however, until 
the reaction is sufficiently slight, when the patient, 
after being anesthetized in his room, is transported 
under anesthesia to the operating room; the post- 
operative return also being made under complete 
anesthesia. In the most acute cases, or in one in 
which it may be advisable to resort to thyroidectomy 
at once without the preliminary ligations, the com- 


operations, especially abdominal, is one whose 


specific training as an anesthetist is combined with — 


sufficient knowledge of operative technic to assure 
the recognition of the approach to shock-producing 
areas in the course of the operation. The best an- 
esthetists in my experience have been those whose 
specific training in the school of anesthesia was 
preceded by training in the operating room. 

The incision should be sufficiently ample to allow 
the complete exposure of the gland to its lateral 
border, so that retraction may be minimized. The 
determination of the amount of gland to be left is 
an important point. In general we follow the plan 
of C. H. Mayo and leave a small margin adjacent 
to the larynx. 
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SUPERIOR VALUE OF NITROUS OXID-OXYGEN. 

As for the anesthetic itself, perhaps in no other 
class of cases is the value of nitrous oxid-oxygen 
as compared with ether more clearly demonstrated. 
The absence of nausea, the easy and quickly attained 
unconsciousness prevent or minimize the dread of 
anesthetic which in the multiple stage operations 
in particular might become a dangerous factor. 

Moreover, with nitrous oxid-oxygen the degree 
of unconsciousness may be groded to suit the con- 
dition of the patient at every stage in the opera- 
tion. In certain cases it is never pushed beyond 
the stage of analgesia; in others the patient may be 
allowed to pass into deeper unconsciousness at cer- 
tain phases of the operation, being quickly brought 
back to analgesia; in still others 1t may be safe to 
maintain a complete unconsciousness throughout. 
While it is true that such a task as the safe admin- 
istration of nitrous oxid-oxygen to a case of ex- 
ophthalmic goiter should be entrusted only to an 
expert anesthetist of mature judgment and of ex- 
ceeding tact, nevertheless the anesthetic factor is 
of such prime importance throughout the surgical 
treatment of these cases that no pains should be 
spared by the surgeon to assure himself of this in- 
valuable aid. 

OTHER HELPFUL FACTORS. 

The traumatic factors of the operation are con- 
trolled by the procedures which we have described. 
The psychic factors are controlled in part by the 
preoperative management, by the preoperative ad- 
ministration of morphin and scopolamin, and by 
the administration of the inhalation anesthetic in 
the patient’s room. In the event of the postopera- 
tive hyperthyroidism, which in extreme cases may 
evade every precaution, morphin may be admin- 
istered. 

Crile has used ice packs with striking success in 
cases of postoperative hyperthyroidism, finding it 
possible by this means to reduce the high tempera- 
ture and rapid pulse to near the normal point within 
a few hours. 

We have said above that in no other class of 
cases must the surgeon and the anesthetist work in 
more complete accord ; the same may be said of the 
nurses and the surgeon, particularly during the 
postoperative period. In fact after the operation 
is completed all depends upon two factors—the tact 
and understanding on the part of the nurse and 
the willingness on the part of the patient and of his 
family and friends to assure a continuance of a 
planned dietary and hygienic regimen for a pro- 
longed period. 

THE Ossorn, 1021 Prospect Ave. 


CLINICAL OBSERVATIONS ON 100 
NITROUS OXID-OXYGEN ANESTHESIAS 
IN CASES OF HYPERTHYROIDISM.* 
LINcOLN F. Si1se, M).D. 

Meprorp, Mass. 


The anesthesias on which the following clinical 
observations are based were all given by the writer, 
and every operation for which they were given was 
performed by the same surgeon, Dr. Frank H. 
Lahey, of Boston. Therefore, as a cause of dif- 
ferences within the series, the personal equation is, 
as far as possible, eliminated. The series is con- 
secutive, is taken without any selection, and during 
its course no case, no matter how sick, was perma- 
nently refused operation. 


As the gradual result of Dr. Lahey’s experience 
with different types of anesthesia, the method of an- 
esthesia outlined below was developed by him with 
the co-operation, in some of the later steps, of the 
writer. The first anesthetic employed was ether by 
inhalation, but after it the toxic réactions, or thyroid 
storms, were so severe that it was abandoned. Then 
local anesthesia alone was tried, but the nervous 
reaction and the mental suffering of the patient dur- 
ing operation were too great. So scopolamin-mor- 
phin narcosis was used with the local anesthesia. 
This was a great improvement, and a few patients 
did perfectly with it, but the majority became rest- 
less at some stage of the operation. So nitrous 
oxid-oxygen anesthesia was added to the scopola- 
min-morphin narcosis and local anesthesia to form 
the present method. 


METHOD IN USE. 

Technic :—Patients get rest in bed for a number 
of days, depending on their toxicity. Two hours 
before operation the patient is given a hypodermic 
injection of % gr. morphin and 1/200 gr. scopo- 
lamin, and this is repeated one hour before opera- 
tion. After these sedatives the patient is kept quiet 
and protected from light, and is gently transferred 
on a truck to the operating room, where she is 
given the same quiet and protection until the an- 
esthetic is started. The operating table is broken 
in such a way that the patient is half reclining, half 
sitting at an angle of about twenty degrees. After 
the anesthetic is started the head is well extended. 
Novocain is used in the skin and other sensitive 
structures, and accurate, gentle surgery, with care- 
ful control of bleeding, is employed throughout. If 
the patient is thoroughly asleep from the sedatives, 


*Read before the American Association of Anesthetists, during 
the Eighth Annual Meeting, Hotel Grunewald, New Orleans, La., 
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no. gas is used. This rarely happens, however, and 
of course no such case is included in this paper. 

Induction:—Almost without exception these pa- 
tients, in spite of their natural nervousness, fall 
asleep quickly, in about one minute, and without dis- 
turbance of any kind. As the patient goes under 
there is a considerable tendency of the pulse and 
respiration to fall in rate, which, if the anesthetic 
is pushed too much, may become a marked depres- 
sion. While this tendency is apparently aggravated 
by the partial asphyxia, due to a too rapid induc- 
tion, it has nevertheless occurred several times in 
cases where there was at no time any cyanosis. 

Maintenance :—Several factors, of which the 
chief are probably the preliminary drugging and 
local anesthesia, combine to make these cases among 
the very easiest to run. While the depth of an- 
esthesia necessarily varies with different patients, 
in general only a light anesthesia is necessary. 
Usually a slight degree of cyanosis is present in 
the forehead, but none is evident in the ears. Purely 
clinical observation and judgment of these cases 
seems to show that they require a higher percentage 
of oxygen to maintain their color than do non-toxic 
cases. And this would be entirely in line with the- 
oretical considerations, as their basal metabolism is 
without exception above, and often very much 
above, normal, and the extra oxygen would be 
needed to maintain their abnormally rapid metabolic 
activities. 

INCIDENCE OF SHOCK. 

Ordinary surgical shock is not present except 
in a few cases. In these it has been produced by 
operative measures which pressed or made traction 
on the trachea and obstructed respiration. With 
one exception the amount of shock has been so 
slight as to be hardly noticeable. In this one case 
such marked shock was produced that death re- 
sulted in about three hours. This patient was a 
woman in a critical condition, with an enormous 
intra-thoracic adenoma, and the shock was produced 
by the mechanical conditions incident to the re- 
moval of this huge growth from the chest. While 
she is included in this series because she had a sec- 
ondary hyperthyroidism, the problems of her case 
are mostly mechanical and belong to a consideration 
of adenomata rather than to this paper, which aims 
to deal solely with the factors concerned with the 
toxicity of these cases. 

Respiration:—Respiration runs about normal. 
The average rate for the series was 20. Very few 
cases ran above 25 or below 10 at any time. In no 
case was the average rate below 10. In the earlier 
cases of the series, 1/400 gr. scopolamin was fre- 


quently added to the sedatives given above, and 
in these cases depression of respiration to the point 
of actual cessation occurred several times, with 
three occasions when the respiration failed to start 
without artificial aid. Actual cessation of respira- 
tion has occurred but once in the last half of the 
series; but whether the lessened number is due to 
the omission of the extra scopolamin or to in- 
creased familiarity with the reactions of these cases, 
is uncertain. In cases where the respiration stopped 
the pulse and general appearance remained good, 
so that no anxiety was felt. Most of the cases 
started respiration spontaneously. In those which 
did not, the last was the only one which required 
more than two or three compressions of the chest. 
When this case stopped breathing she was watched 
for one and one-half minutes before cyanosis began 
to appear. It was then necessary to compress the 
chest rhythmically for two minutes before spon- 
taneous respirations started. Color was easily main- 
tained and the pulse was good at all times. This 
was by far the most severe case in the series. 

Pulse:—During maintenance the pulse varies 
widely. The average pulse rate was below 100 in 
15 per cent. of the cases; from 100 to 149 in 46 per 
cent.; from 150 to 199 in 38 per cent., and 200 or 
over in one per cent. 

The anesthesia has had a well-marked effect in 
reducing the pulse rate; that 1s, the rate has usually 
been lower during the anesthesia than it was before 
the anesthetic was started. Thus the rate dropped 
in 75 per cent. of the cases; the average amount of 
the drop was 16 per cent. In nine per cent. of the 
cases the pulse was unaffected. In 16 per cent. it 
rose, and the average rise was eight per cent. The 
drop in pulse rate was .especially marked in some 
of the earlier cases that were started under local 
anesthesia and finished with gas. In most of these 
cases the pulse rose steadily with local anesthesia 
and showed a decisive drop—sometimes as great as 
fifty beats—after starting the general anesthetic. 
The effect in quieting the pulse was one of the main 
factors which determined the addition of gas to 
the other procedures, as mentioned above. 

Recovery :—Recovery is slow. Patients leave the 
operating room in a drowsy condition, from which 
they wake on any stimulation, and into which they 
readily lapse again. This continues for a few min- 
utes to a few hours, depending on the toxicity of 
the case. As the effects of the morphin wear off, 
more or less nausea and vomiting occur. There is 
also some complaint of headache. 

Immediate Reaction:—The highest point reached 
by the pulse soon after the operation may be taken 
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as an indication of the severity of the reaction to 
the anesthetic and operation. This point is prac- 
tically always reached within half an hour, usually 
within a quarter of an hour of leaving the operat- 
ing room. It was below 100 in eight per cent., 100 
to 149 in 57 per cent., 150 to 199 in 32 per cent., and 
200 or over in 2 per cent. Thus there is practically 
no reaction, as the highest rate after anesthesia 
roughly approximates, the average rate during the 
anesthesia. 

Final Reaction, or Postoperatipe Thyroid Storm: 
—A toxic reaction may take place in any hyperthy- 
roid patient after operation, usually on the first 
day after operation, but sometimes as late as the 
third day. It is responsible for a large percentage 
of the deaths in this class of operation, and is the 
bane of the hyperthyroid surgeon. Is it influenced 
by the type of anesthetic? With this question in 
mind the final results of this series of cases under 
nitrous oxid-oxygen anesthesia are herewith pre- 
sented. 

The grand mortality was four per cent. One of 
these patients had recovered entirely from the an- 
esthetic, the operation and the postoperative storm 
and was up and about, but died on the twelfth day 
of acute appendicitis. This death, while largely 
due to the weakened condition of the patient as a 
result of her hyperthyroidism and recent operation, 
was otherwise in no way the result of the anesthetic 
or operation, and should therefore be excluded in 
considering the amount of final reaction which fol- 
lows this type of anesthesia. 

The exclusion of this death leaves a true mortal- 
ity of three per cent. One of these patients died 
from immediate operative shock, and has been con- 
sidered above,—a mortality from shock of one per 
cent., and two died from storm,—one on the first 
and one on the second day after operation—a mor- 
tality from storm of two per cent. 

A far more accurate idea of the amount of re- 
action can be obtained by stating the amount of 
reaction in all cases whether it was severe enough 
to result in death or not. As the reaction depends 
largely on the toxicity,of the case and the extent 
of the operation, these also must be stated. Like- 
Wise, some criterion must be given by which the 
toxicity of the case and the severity of the reaction 
can be measured. 

No measurement of the toxicity or reaction can 
be made which is as good as the judgment of an ex- 
perienced surgeon who takes all factors into con- 
sideration. This judgment, however, would be sub- 
ject to such wide variations with different observers 
and is such a matter of personal equation that it 


cannot be used in a paper of this sort. Only some 
one definite index should be used. If the work of 
different observers is to be compared, nicety of 
judgment in individual cases should be sacrificed 
to obtain a single, accurate standard which is in- 
fluenced as little as possible by judgment or opinion. 
Now, in measuring the toxicity of a case one such 
guide stands out on the whole as much more ac- 
curate and reliable than any other. This guide or 
index is the basal metabolism. 

It is unfortunate that there is no such reliable 
guide by which to judge the reaction. Jn this paper 
the highest point touched by the pulse rate during 
the storm has been taken as the best standard avau- 
able by which to measure its intensity. All these 
cases had four-hourly postoperative charts kept 
until after the storm had subsided. 

Two types of operation have been performed: 
(1) ligation of some of the poles of the thyroid 
gland as a preliminary to the final excision, in those 
patients who, for one reason or another, were con- 
sidered unable to stand the complete operation ; and 
(2) partial thyroidectomy. 

Basal metabolism figures prior to operation were 
available in forty-one cases. This number is too 
small for an attempt at broad classification, but as 
the toxicity of these cases is determined much 
more accurately and uniformly than is that of the 
other cases in the series, and as a knowledge of 
toxicity is absolutely essential to an intelligent dis- 
cussion of results, I should like to present a few 
of the main features of this group. 

The toxicity as shown by the basal metabolism 
ranged all the way from 20 per cent. to 150 per 
cent. Sixty per cent. of the cases had a toxicity of 
50 per cent. or over. There were 12 preliminary 
ligations and 29 thyroidectomies. The highest pulse 
rate reached during storm was 150 or over in about 
10 per cent. One of these cases, a thyroidectomy 
with a toxicity of 87, died of storm on the second 
day, the only death from storm in this group. Six 
cases had a toxicity of 100 or over, the highest 
being 150, which, of course, classes them as ex- 
tremely toxic, or critical cases. Four of these were 
preliminary ligations, and the highest pulse rate 
touched by any of them was 132. The two others 
were thyroidectomies, each with a toxicity of 100, 
and the highest pulse rate touched by either was 
120. 


CONCLUSIONS. 

While the results in this series of 100 cases, and 
in the group of forty-one cases, and the experiences 
in developing this anesthesia from other forms, have 
convinced me that this is the most favorable form of 


d 
nt 
th 

al 
art 

he : 
to 

in- 
es, 
ed 

ch 

ed 
st. 
ed 
an 
he q 

is 
1es : 
in 

yer 

or 
in 
ily 

re 

ved 
of 
he 
it 
he } 
ne 

cal 
se 

sia 

as 

1. 
ain J 
to 
he 2 
ich 

in- 

ot 
is 

1ed 


12 American Journal of Surgery ALLEN—LOCAL 


Anesthesia Supplement 


IN THYROIDECTOMY. January, 1921. 


anesthesia for these toxic cases, I feel that the num- 
ber of cases, and especially the number having 
basal metabolism determinations, is too small on 
which to base definite conclusions. The purpose 
of this paper will have been accomplished if it has 
made clear the technic, characteristics and results 
of this method of anesthesia. 
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THYROIDECTOMY UNDER LOCAL 
ANESTHESIA.* 


CarRRoLL W. ALLEN, M.D., F.A.C.S. 
New La. 


In presenting this subject I can probably best 
serve the interests of this society by confining my 
discussion to those steps of the operation which 
pertain to local anesthesia. I will consequently omit 
all other discussion except to say that I prefer local 
anesthesia in all cases without exception, both the 
colloid and exophthalmic types. The size of the 
goiter, if very large, is no contraindication, and if 
the case can be operated at all, it can be more safely 
operated under local anesthesia. 

In presenting the subject in this way I am not 
unmindful of the advantages, in bad risks, of a 
preliminary ligation of one or more poles of the 
thyroid as a preliminary step, and frequently make 
use of this practice. : 

NEURO-ANATOMY. 

We can best perform any operation under local 
anesthesia when we possess a thorough knowledge 
of the nerve anatomy of the parts involved. 

Regignal anesthesia is only possible here to a 
very limited extent and has no advantages. 

The skin, platysma and fascia receive their nerve 
supply from the superficialis colli, a large nerve 
which is formed by the second and third cervical. 
It passes forward around the sterno-mastoid about 
its middle and can be reached at this point beneath 
the deep fascia for blocking. It runs forward be- 
neath the platysma dividing into two branches; the 
lower branch is distributed to the tissues over the 
thyroid, the upper branch between the thyroid and 
the chin. While this nerve can be blocked where 
it emerges over the sterno-mastoid this method has 
no practical advantage and is used only for class 
demonstrations, as it takes about ten minutes delay 
for the anesthesia to become well established, this 
time is wasted and as we accomplish only a skin 
and fascia anesthesia I rarely use it. What we 
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want is a simple method of anesthesia which is 
both economical in time and efficient in results. 

The muscles and fascia which overlie the thyroid 
receive their nerve supply from the loop formed by 
the descendens hypoglossi and a branch from the 
second and third cervical, this loop descends on the 
carotid sheath and gives off branches just above 
the thyroid which pass down under the sterno- 
thyroid and sterno-hyoid muscles supplying them 
and the fascia around the gland. 

The under surface of the gland is supplied by 
branches from this same loop given off just beneath 
it in addition to several filaments from the deep 
cervical nerves in the neighborhood. In addition 
to these nerves there is a large branch derived from 
the deep cervical plexus which courses forward 
around the trachea in close contact with the cricoid 
cartilage supplying the tissues around the isthmus 
of the gland. I have found this nerve often of 
large size and fairly constantly present but have not 
found it described in our anatomies. 

A thorough knowledge of the nerve supply is 
essential, it saves time in making injections, per- 
mits us to use a minimum of solution in the right 
place, and in the event of some discomfort being 
felt during the operation we know at once from its 
location the nerves involved and know best where 
to make additional injections. 

THE INFILTRATION TECHNIC. 

The patient is prepared with a light meal and a 
hypodermic of morphin gr. % and scopolamin gr. 
1/150 one hour beforehand. 

A small intradermal wheal is produced with a 
fine needle over the center of the gland in the 
middle of the neck. A large syringe, of about five c.c. 
capacity, with a long, fine needle, is now used; the 
needle should bé about four inches long and have a 
short, sharply beveled point. This needle is en- 
tered through the intradermal wheal and passed 
down to the deep fascia with the object of getting 
beneath the platysma muscle, the known position 
of the branches of the superficialis colli nerve, in 
this position its point is turned outward and slightly 
upward toward the superior pole of the gland, and 
the needle is slowly passed outward in this position 
injecting the solution as it is being advanced. The 
amount of solution used will depend upon the size 
of the gland, if as large as a small grapefruit 5 
c.c. will be sufficient. If the syringe has to be re- 
filled it is detached, allowing the needle to remain 
in situ, thus avoiding an additional puncture. The 
needle is now withdrawn sufficiently to direct its 
point in the opposite direction and the other side 
of the neck is similarly injected. The long needle 
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is now withdrawn and a small syringe and fine 
needle used to produce af intradermal line of an- 
esthesia along the proposed course of the skin in- 
cision. The deep injection is purposely made first 
so that it has time to diffuse while the skin is being 
injected. 

THE SURGICAL TECHNIC AND FURTHER INFILTRATION. 

The tissues are now incised the entire length of 
the field down through the platysma, but if pre- 
ferred the skin only can be divided and dissected 
up by dividing the platysma and deep fascia on a 
different level. 

Having made this first incision down to the ster- 
no-hyoid muscle the superficial tissues are dissected 
up, exposing the field. The long needle and large 
syringe are now used again passing the needle down 
under the sterno-hyoid and sterno-thyroid muscles 
into the tissues above the superior pole in the di- 
rection from which the fibers from the descendens 
hypoglossi come, injecting all the way as the needle 
is being gently and gradually advanced until a 
point is reached about one-half to one inch above 
the superior pole, injecting about 5 c.c. at each of 
these points on each side. 

In making injections in the direction of any large 
vessels the needle should always be very gently in- 
serted, stopping if any resistance is felt. It is also 
well to aspirate at short distances by withdrawing 
the piston of the syringe slightly, when if a vessel 
has been entered blood will appear in the syringe. 
While this accident should not happen if the technic 
is correct no damage will result if the needle is of 
the proper kind and has been handled gently. 

Having made the above injection on both sides 
it is well to stop now and ligate all bleeding points, 
freeing the field of all forceps and getting rid of 
their weight on the patient’s neck. This slight de- 
lay here permits the solution just injected to more 
thoroughly diffuse. 

The muscles overlying the gland are now sep- 
arated in the mid-line and either retracted or di- 
vided as necessary, freely exposing the surface of 
the gland. 

The outer margin of the gland being well exposed 
a little traction is exerted slightly raising it from its 
bed and rolling it in towards the mid-line. A finger 
is now insinuated beneath its margin, which fur- 
ther aids in the elevation. This finger feels out 
the carotid vessels which lie beneath so that they 
are below and on the outer side of the tip of the 
finger. In this position the long needle is passed 
over the tip of the finger between it and the gland 
and the tissues under the gland lightly injected. The 
opposite side is treated in the same manner. An 


additional injection is now made on each side of the 
trachea just above the isthmus to reach the nerve 
branches described as coming forward in contact 
with the cricoid cartilage. 

If the gland is very large additional ‘niacin 
may be necessary just below the inferior pole, but 
ordinarily this is not necessary. 

SURGICAL POINTERS. 

This completes the anesthesia. The subsequent 
steps of the operation can now be carried out by 
any technic preferred by the operator. I always 
prefer to first divide the isthmus and roll the gland 
away from the trachea, thus avoiding any traction 
on this point which might produce a sensation of 
choking quite unpleasant to the unanesthetized pa- 
tient. This is contrary to the usual method of op- 
erating here under general anesthesia, but has the 
advantage of increasing the mobility of the two 
halves and as they are rolled away from the trachea 
a much better view of the under surface is obtained 
and all injury to the recurrent laryngeal absolutely 
prevented. Except for this variation the technical 
steps are identical with those usually followed. 

The essential steps in this operation as in all 
others under local anesthesia are a thorough knowl- 
edge of the nerve supply. The ligation of all bleed- 
ing points at several stages of the operation just 
following the injection of fresh areas, allowing the 
solution to diffuse while ligation is being done and 
ridding the field of unnecessary weight and encum- 
brance. Working from the trachea outward in- 
stead of in the opposite direction as is usually done. 

SOLUTION. 

The solution used is of secondary consequence, 
provided it is an efficient and safe local anesthetic ; 
novocain 0.5 per cent. in 0.4 per cent. salt solution 
is preferred; with about five drops of adrenalin so- 
lution (1:1000) to each ounce provided not over 
four ounces are used; if more is needed the 
quantity of adrenalin is reduced. The cardio-vas- 
cular stimulation of adrenalin is dangerous in ex- 
ophthalmic cases and should be reduced to the 
minimum. 

509 MacHeEca BLpe. 


THE AMERICAN ASSOCIATION OF ANES- 
THETISTS WILL HOLD ITS NINTH ANNUAL. 
MEETING IN BOSTON, JUNE 6-7, THE FIRST 
TWO DAYS OF A. M. A. WEEK. LAY YOUR 
PLANS WELL IN ADVANCE SO THAT NOTH- 
ING WILL INTERFERE WITH YOUR ATTEND- 
ANCE AT THIS MEETING. AN EXCEPTIONAL 
PROGRAM IS BEING PREPARED AND BOSTON 
ITSELF IS SO FRAUGHT WITH ANESTHETIC 
INTERESTS HISTORICALLY THAT A_VISIT 
WILL AMPLY REPAY YOU AND SEND YOU 
HOME WITH RENEWED ENTHUSIASM IN 
YOUR SPECIALTY. 
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ETHER-OIL COLONIC ANESTHESIA IN 
GOITER SURGERY.* 
Wa Laturop, M.D., F.A.CS. 
HAZELTON, Pa. 


Wilson and Plummer have divided the subject 
of goiter into three parts, or groups: 1. Nonhy- 
perplastice atoxic, which would be the ordinary col- 
loid and cystic type; 2. Nonhyperplastic toxic, 
which begins as a simple goiter and becomes trans- 
formed into a toxic type; and 3. The hyperplastic 
toxic condition, and exopthalmia. 

GENERAL CONSIDERATIONS. 

The type commonly seen in this locality (Hazel- 
ton) is of the first group and often gives no in- 
convenience to the individual beyond the conscious- 
ness of its presence, and its cosmetic side, which 
appeals to the average woman. However, this very 
type may be gradually passing into the second 
group, and working its way insidiously into a sys- 
temic affection, shown by varied nervous phenom- 
ena often mistaken for other conditions, and fre- 
quently treated for indigestion and cardiac irrita- 
tion, when in reality we have the beginning of a 
hypersecretion, and absorption of some toxic sub- 
stance which, if not relieved, is very prone to pass 
to the third group. The picture is then recognized 
by almost anyone who sees the prominent danger- 
sign of exopthalmos. The inevitable complications 
that follow delay in these toxic cases are shown 
by “disturbance of nutrition, permanent organic 


damage to the heart structure, the kidneys, the | 


adrenals, the exhaustion of the nervous system, 
exopthalmos, with possible loss of vision, the in- 
evitable incapacitation in occupation and every day 
work.” We have, then, an array of facts which 
justifies a positive stand in favor of surgical treat- 
ment, as compared with nonsurgical, in a large 
majority of cases. 

All types of goiter are probably but stages in a 
general process, whether cystic, colloid, parenchy- 
matous, or hyperthyroidism. Some cases have a 
distortion of the trachea from pressure; others 
have the growth extending down and pressing upon 
the lung—the so-called substernal type, producing 
dyspnea, and altering the size and shape of vessels. 

The majority of women with goiter consult their 
physician more from annoyance or disfigurement 
than from suffering, while others realize that some- 
thing is undermining their general health. It 
should be remembered that there is a close rela- 
tionship between the thyroid and adolescence, preg- 
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nancy, menstrual period and uterine growths. Many 
enlarged thyroids in young girls return to normal 
after a few years, and these cases should not be 
operated upon unless the conditions are urgent; 
with dyspnea, and rapid heart action under ordin- 
ary exercise. Many young Italian girls have large 
thyroids at the age of twelve years, and these 
usually diminish after the age of fifteen or sixteen ; 
if they continue enlarged, they should be removed. 

The part played by the parathyroids is still an 
unsettled question, but that they exert a powerful 
influence on the body metabolism is a well known 
fact. Their removal is usually followed by a con- 
dition of tetany. MacCallum states that it is cer- 
tain “that the parathyroids exercise a peculiar and 
very important function in preventing the appear- 
ance of an extraordinary change in the circulating 
fluids, which in turn produce an hyperexcitability 
of the whole nervous system. There is much evi- 
dence that it produces, or even consists in a dis- 
turbance of calcium which may well be the cause of 
heightened nervous irritability.” 

FACTORS OF SUCCESS. 

In the ordinary operation for goiter three fac- 
tors make for success, namely asepsis, hemostasis 
and drainage. Standing above thése possibly in 
the favoring of safety, is the anesthetic. While in 
no sense decrying the great value of nitrous oxid- 
oxygen, and ether, our personal experience with 
ether-oil colonic anesthesia, derived from several 
hundred cases anesthetized by this method, and sev- 
eral hundred by inhalation anesthesia, is most de- 
cidedly in favor of the ether-oil colonic type, as 
first brought out by James T. Gwathmey. His 
original method, with some variation of our own, 
has been our constant practice. 

In cases where fear and apprehension are present, 
as in nervous women, and in hyperthyroid and ex- 
opthalmic types, the method is most gratifying, as 
will be shown later in this paper. In cases of 
hernia occurring in men who suffer with asthma, 
where inhalation is so distressing and dangerous, 
it is most efficacious. I do not decry local an- 
esthesia in these hernias, for it is valuable, but many 
patients will object, and it is under such conditions 
that ether-oil colonic anesthesia is ideal. 

In patients who are very fat, or who have short, 
thick necks, it is of great value. Needless to say, 
ether-oil colonic anesthesia is contraindicated in 
patients having colitis, hemorrhoids or other rectal 
irritation, or when pain is caused by its introduc- 
tion. We have had but two cases of postoperative 
irritation, or looseness of the bowels in all of our 
work. The after-effects, as a rule, are equal to or 
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better than the inhalation cases, and postoperative 
vomiting is reduced to a small per cent., while the 
effect of the anesthesia is such that most patients 
rest very quietly for some hours, and complain of 
little or no pain. There is, of course, the irritation 
of the throat that would follow any method after 
removal of the thyroid gland. 


TECHNIC OF ETHER-OIL COLONIC ANESTHESIA. 
The technic followed in our work, and which 


has been modified some since the original method - 


of Gwathmey appeared, is as follows :— 

The preliminary treatment consists in giving two 
soap suds enemas one hour apart the night before 
operation; this is followed in the morning by an- 
other, using plain warm water. A special tube 
one-fourth inch in diameter, with an eye in the side, 
is used, and a clamp for the tube is also in readi- 
ness, as the tube is left in the rectum during opera- 
tion. A small funnel is used to aid in the intro- 
duction of the mixture. One hour before opera- 
tion the patient is given by rectum two drams of 
olive oil, three drams of paraldehyde and four 
drams of ether. These should be thoroughly mixed 
in a small bottle before being introduced to pro- 
duce a proper consistency and then warmed. Twenty 
minutes after this is injected the patient is given 
hypodermatically morphin % grain and atropin 
1/150 grain. Wait thirty minutes and then give 
three or four ounces of ether, thoroughly mixed 
with two ounces of olive oil (warmed). This 
should be given slowly, about one ounce per min- 
ute; the tube is then clamped and left in place (the 
tube should be inserted only about five inches). 
When the operation is completed, or nearly so, the 
clamp is removed, any mixture remaining is drawn 
off, the abdomen being gently massaged to aid in 
this, and then the bowel is carefully irrigated with 
tap water until the water returns clear, after which 
ten or twelve ounces are introduced and allowed 
to remain, or olive oil instead of the water may be 
left in, if preferred. 

AN ILLUSTRATIVE CASE. 

Let us give an illustrative hypothetical case: At 
9 A. M. the patient is given the mixture of paralde- 
hyde, ether and oil, as already mentioned; at 9:20 
the hypodermic is given; at 9:50 the ether and oil 
is slowly administered, and by 10:15 o’clock the 
ordinary case is ready for operation. 

If the patient is an alcoholic we omit the prelim- 
inary injection and give only hyoscin 1/100 gr. two 
hours before operation, and repeat in one hour with 
the addition of % gr. of morphin, and then follow 
the regular routine. This complication, fortunately, 
is not common. The Sims position is the proper 


one for ordinary use, with the right leg acutely 
flexed. 
NECESSITY OF A TRAINED ANESTHETIST. 

The success of the method depends upon having 
one person to do the work, and to have the patient 
under his or her entire observation before and 
during the entire operation. The trained anesthetist 
will gradually be able to modify the procedure by 
the use of less of the mixture, thus obtaining equally 
good results. The administration should not be 
delegated to a different person each time. Should 
narcosis be slow in onset, or should the patient be 
restless, as will occur at times, a few whiffs of 
chloroform may be given. Should there be any 
cyanosis or stertor, it is an indication to either sup- 
port the jaw with the head turned slightly to right 
or left, or to loosen the clamp and withdraw some 
of the mixture. Should respiratory embarrassment 
occur it should be treated as in any case of in- 
halation anesthesia. 

ADVANTAGES OF THE METHOD. 

The fact that a patient may be anesthetized in 
bed,removed to the operating room and operated 
without realization on her part is surely of great 
value, and must appeal to the surgeon who has to 
deal with a high-strung, nervous woman, who is 
apprehensive of danger. This is especially true in 
cases of toxic goiter, or hyperthyroidism, where 
every possible precaution is necessary and where 
we are dealing with a condition of high blood pres- 
sure, extreme nervousness and possible myocardial 
degeneration. These cases all need preliminary 
treatment by rest in bed, digitalis and calcium 
lactate before being ready for operation, whether 
it be a preliminary ligation of the vessels or a par- 
tial thyroidectomy. 

The principle of anoci-association, as enunciated 
by Crile, can be realized nicely by this method of 
anesthesia, and nerve blocking can be used if so 
desired by the surgeon, and is very valuable. 

To illustrate one of these severe types of cases, 
and to show how the gland may literally be stolen, 
we proceed in the following manner: Operation 
is set for Saturday, unknown to the patient. On 
the preceding Monday she is given an injection of 
two ounces of water, containing one dram of ether, 
and is told to retain this for its tonic effect; on 
Tuesday this is repeated, and so on each day until 
Saturday, when. she is given the regular paralde- 
hyde, ether and oil mixture, the hypodermic later, 
and in proper time the regular dose of ether in oil— 
all the while the patient remaining in bed. She is 
soon ready for removal to the operating room; in 
the majority of cases she knows little of what takes 
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place, awaking in bed with the ordeal over. This is 
surely of value, as anyone who has treated this 
class of patients will readily admit. The safety limit 
of this anesthesia is extended by the gradual ab- 
sorption of ether by the colon and its rapid elim- 
ination by the lungs. 

We do not advocate this method for general 
surgical work, as the time required for its proper 
use would prohibit it where a number of operations 
are scheduled. We have operated by the ether-oil 
colonic method in various abdominal conditions, 
to test it out, and have found it of value in many 
instances. The principal factor of safety is the 
wide margin between the dosage required for 
surgical narcosis and that which produces toxemia. 

We are indebted to Dr. Gwathmey for the per- 
fection of a method of anesthesia which is most 
valuable in selected cases, and one which, if used 
with proper care and observation, will add greatly 
to the convenience of the surgeon and the comfort 
of the patient. 


STATE HOSPITAL. 


INTRATRACHEAL INSUFFLATION OF 
ETHER IN OPERATIONS WHICH IN- 
VOLVE BLEEDING INTO THE 
AIR PASSAGES.* 

F. E. Surpway, M.D., 

LONDON, ENGLAND. 


It is some ten years since Elsberg first used intra- 
tracheal insufflation of ether in the human subject, 
and seven and a half years since it was demonstrat- 
ed at Liverpool by R. E. Kelly. Sufficient time 
has therefore elapsed to enable the statement to be 
advanced with some confidence that the value of 
this method has been established. It has, however, 
for various reasons, made somewhat slow progress 
in this country. The method has not, I think, suf- 
fered any set-back as the result of misguided enthu- 
siasm on the part of its friends. It has only had to 
meet the opposition of its critics, who have either 
resisted its advance from an excessive caution, or 
from a mistaken conception of its difficulties. Its 
failure to secure more general adoption may also 
be due to the disturbing effect of the war on civil 
practice. On the other hand, injuries caused by the 
war were the means’ of bringing the method more 
prominently before the notice of those whose prev- 
ious experience of it was slight. Its merits and 
demerits have long been known to some, and it is, I 
think, their duty to render an account of the knowl- 
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edge they have gained in order that others may be 

induced to readjust their views and to abandon their 

attitude of hesitation. : 
TYPES OF CASES. 

My own experience is limited to some 930 cases ;. 
in 407 of these the method was used for operations- 
on the face, mouth and pharynx, which were ac- 
companied by bleeding into the air-passages. Since 
the claim has been advanced that intratracheal ether 
finds its most useful opportunity in intraoral sur- 
gery, I have chosen these cases, to the exclusion of 
others, as the subject of my paper. The cases have 
been arranged in three groups :— 

(I) Gunshot wounds of the face, mouth and 
pharynx. 

(II) Non-malignant disease of the mouth and 
pharynx. 

(III) Malignant 
pharynx. 

(I) This group contains 142 cases. It is 
marked off from (II) and (III) by the greater uni- 
formity of age and a higher level of general physi- 
cal condition. On the other hand, the average 
length of anesthesia was greater; many of the op- 
erations lasted over one and a half hours, twenty 
lasted two hours or more, the duration of the long- 
est being three hours and seven minutes. 


disease of the mouth and 


142 


(II) There were 89 cases, the ages ranging 
from 8 to 70:— 


Operations on frontal and nasal sinuses ............ 40 
Operations on dental tumors and cysts .............. 17 

89 


Intratracheal ether was used on a few occasions 
for extraction of buried wisdom teeth when a long 
anesthetic was required; it is an ideal method for 
these cases. There were six children in all in this 
group under 12; average duration of anesthesia 
forty minutes. 

One of the most interesting cases in this group 
was that of removal of polypi in a man aged 58; 
he was a fisherman, weighing 18 st., who had long 
been subject to attacks of urgent dyspnea due to 
extreme nasal obstruction. Examination showed 
the presence of a mass of polypi bulging down the 
soft palate to a considerable extent. The choice of 
anesthetic was not easy, but, for various reasons, I 
decided to give him intratracheal ether. Induction 
was unusually difficult owing to obstruction to 
breathing caused by a large tongue and the bulging 
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of the palate, and it was not until the surgeon, Mr. 
Steward, held up the patate with his finger, while 
I held forward the tongue, that an airway could be 
obtained and induction completed. Five per cent. 
cocain was applied to the epiglottis and the catheter 
passed. Anesthesia was completely satisfactory. 
Some weeks later intratracheal ether was again giv- 
en to him for the removal of more polypi. 

(III) This group is subdivided into (IIIa) cases 
in which gland operation and operation on primary 
growth were done at the same time: (IIIb) cases in 
which primary growth alone was removed. 

The classification of these cases has not been easy, 
and I have decided, after much consideration, to 
follow that which was adopted by Mr. Wilfred 
Trotter in his Hunterian lectures; it is based upon 
the anatomical distribution of the growth. I have, 
however, not excluded cases of cancer of the lip, 


and have placed under a separate heading cases of » 


cancer of antrum, or ethmoid, which have necessi- 
tated removal of the superior maxilla; the latter do 
not appear in Mr. Trotter’s figures. 

(IIIa) 43 cases, in 9 of which glands on both 
sides were removed. 


Removal of superior maxilla ........ 1 

43 


The youngest patient was aged 30, the oldest 73. 
There were seventeen cases between ages 60-70, and 
four over 7/0. The duration of anesthesia was nec- 
essarily long, rarely being under one hour. In one 
case one hour and fifty-three minutes, in another 
two hours and five minutes. The average duration 
of the lip cases was fifty-five minutes, of tongue 
seventy-three, of floor seventy-five, of gum eighty. 


(IIIb) 133 cases :-— 


Pharynx.. (3) Pyriform sinus 


Removal of superior maxilla ........ 25 
Removal of growth of nose......... 1 

133 


The youngest patient was a girl aged 12, the op- 
eration being the removal of superior maxilla; she 
made an excellent recovery. Two patients were aged 


80; and two operations for cancer of the tongue 
were performed on a man aged 79. Of the two 
octogenarians one had a small recurrence of cancer 
of the tongue; operation lasted twenty-five minutes ; 
recovery was perfect. The other had a growth of 
antrum; this case is referred to later. There were 
fifty-six cases between ages 50-60, twenty-nine be- 
tween 60-70, and, excluding those mentioned above, 
eleven over 70. The average age of the superior 
maxilla class was considerably less than that of the 
rest of the group. Of the two laryngeal operations, 
one patient, aged 69, was suffering from a growth 
of the anterior commissure which was causing 
some distress in breathing ; laryngo-fissure was done 
but the growth was inoperable and tracheotomy was 
performed. Anesthesia was in every way satisfac- 
tory. In the other, tracheotomy was also per- 
formed, and the catheter was placed in the tube. 
This procedure has been found quite satisfactory on 
two other occasions. In the oropharyngeal group 
operation was limited in one case to enucleation of 
a sarcomatous tonsil. Five operations in this sub- 
group (IIIb) lasted over two hours; the longest 
took two hours forty-eight minutes; recovery was 
good and uneventful. Average duration of anes- 
thesia in the lip cases was thirty minutes, tongue 
thirty-seven, floor fifty-nine, gum fifty-five, cheek 
forty-four, oro-pharyngeal sixty-five, superior max- 
illa seventy-six. 
ADVANTAGES AND DIFFICULTIES. 

Intratracheal ether is a great asset to both sur- 
geon and anesthetist in this difficult field of surgery. 
It makes for the peace of mind of both. The care- 
ful dissection and deliberate technic of these opera- 
tions are not hindered by anxieties about the anes- 
thetic, nor hampered by the close presence of the 
anesthetist. The catheter presents no obstacle to 
the surgeon, the area of operation can be kept sterile, 
and the quiet easy character of the respiratory 
movements much facilitates dissection. For the an- 
esthetist the administration is extremely simple, the 
breathing is unobstructed and the color remains 
good. The presence of blood in the mouth and 
pharynx is without danger to the patient. 

Before proceeding to discuss the incidence of 
complications, or the mortality, I wish to comment 
on two points, one of which is connected with the 
technic, making it clear at the same time that it is 
not my intention to describe either the principles or 
the technic of this method ; they are sufficiently well 
known. The first point—of supreme importance in 
the operations of group (I)—is the difficulty which 
may sometimes present itself of passing the ca- 
theter; the other is the advisability of giving a pre- 
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liminary narcotic. With regard to the former, it is 
certain that the anesthetist, however skillful he may 
be in the use of the direct laryngoscope, is at a con- 
siderable disadvantage compared with the laryn- 
gologist. He has to induce an anesthesia of suf- 
ficient depth to abolish (almost completely) the 
sensitive pharyngeal reflex and to pass the catheter 
before these reflexes return, or partially return. The 
laryngologist has the help of an anesthetist in keep- 
ing these reflexes in abeyance. It is, then, wise for 
the tyro to recognize that he must approach the 
laryngologist for instruction, and practise under his 
eye the use of the direct laryngoscope under the 
most favorable conditions of posture, relaxation and 
quiet. It is, of course, obvious that with increasing 
experience the difficulty of exposing the cords de- 
creases. Until this dexterity has been acquired, ad- 
vantage should be taken of the anesthetic action of 
cocain. I advocated this plan some years ago, 
used it for a considerable time, and am convinced 
that it is a safe and very helpful procedure. It is 
particularly helpful in conditions in which light 
anesthesia is indicated, and meets the criticism that 
has been made to the effect that the depth of anes- 
thesia necessary for passing the catheter prohibits 
the application of the method in cases in which its 
use might be specially advantageous. Such cases 
are, for example, those of Graves’ disease, or of 
certain types of intestinal obstruction with vomiting, 
in which intratracheal ether is highly valuable. 
Now deep anesthesia is not necessary. But if the 
anesthetist is doubtful of success in any given case 
in which light anesthesia is indicated, he should, I 
submit, cocainize the pharynx and the epiglottis, 
either before or during induction, with a 5 per 
cent. solution. As a matter of fact, I abandoned 
intratracheal ether for cases of Graves’ disease 
shortly after ether-oil anesthesia was introduced, 
for:I believe that by no other method of general 
anesthesia can the technic of Crile be so well 
carried out. At the same time the direct 
laryngoscope and catheter are always kept 
at hand during these operations, in case any diffi- 
culty of breathing should arise. Such art occasion 
did occur recently, and although anesthesia was of 
the type so frequently associated with ether-oil and 
it had been necessary to give the patient a little 
C.E. at intervals, there was no difficulty in passing 
the catheter. Nor has any difficulty been met with 


in cases of intestinal obstruction, in which deep 
anesthesia is dangerous, although it is only fair to 
admit that here the conditions are somewhat differ- 
ent; these patients are ill, and toxemia has dulled 
their reflexes. 


There were, however, some conditions during the 
war which were abnormal and presented at first very 
real difficultics. I refer to cases of gunshot wounds 
of the face and jaw in which there had been much 
loss of tissue, with subsequent scarring, contraction 
and deformity. These were especially common in 
the early days of the war when treatment was non- 
existent or inadequate, and the type of neglected 
case which I had to anesthetize at the Maxillo-Facial 
Hospital again taught me that something more than 
a knowledge of the usual is demanded of our pro- 
fession. Complete failure awaited me on six occa- 
sions, and on two or three of them not even a partial 
view of the larynx could be obtained. Failure oc- 
curred in the case of the same man on two different 
occasions. This was a serious matter, for the ordi- 
nary methods of anesthesia gave distinctly poor re- 
sults, and there was some hesitation in opening the 
windpipe, particularly as this procedure might have 
to be repeated on subsequent occasions. Kiihn’s 
tube was not available, and as I felt strongly that 
intratracheal ether was the best method for these 
patients, it became necessary to look at the difficul- 
ties afresh and from every point of view, and to try 
to find a solution. Reflection showed me that proper 
account had not been taken of the altered relations 
of parts, and that the head-down position used by 
the laryngologists is the worst possible for these 
cases of contracted mandible. All difficulties usually 
disappeared when the patient was raised to the 
semi-recumbent posture and the head somewhat 
flexed, and on the third occasion of my anesthetis- 
ing the man on whom I had practiced unsuccessfully 
twice before, the catheter was passed with ease. 
Probably by a scarred and adherent tongue was 
presented the most serious obstacle in these war in- 
juries, but by a careful examination of the altered 
anatomy beforehand and by attention to posture, in- 
tubation should be successful. I do not mean to 
imply that I met with no difficulties; some of these 
patients were very difficult, particularly if the man- 
dible had been splinted, but if success was not at- 
tained at the first attempt sufficient knowledge of 
the special obstacles had been gained to enable one 
to succeed at the second. Above all things good il- 
lumination is essential. I have gone somewhat fully 
into this question, in the hope that my experience 
may be of use to others. 


PRELIMINARY NARCOSIS. 
The second point—viz., the advisability of giving 
a preliminary narcotic, is of almost equal import- 
ance, and in coming to a decision several factors 
must be taken into account. Two which at once 
present themselves are the predilections of the sur- 
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geon and of the anesthetist—their views may be 
totally opposed,—and idiosyncrasy on the part of 
the patient. The latter is rare, and occurs only 
when comparatively large doses are given. Other 
factors are the age and condition of the patient, the 
nature of the operation and the probable length of 
anesthesia. As regards the very young, I feel my- 
self to be on pretty safe grounds in stating that mor- 
phin is contraindicated. To no patient, young or 
old, should morphin-scopolamin be given. As re- 
gards old age, the decision is not so easy, although 
it might appear at first sight that in this particular 
type of operation the anesthetist should use no 
agent, in addition to the anesthetic, which would 
have the effect of delaying the return of the reflexes. 
This objection is valid if the patient is anemic or 
‘toxic or asthenic, and may be upheld in the epilaryn- 
geal and hypopharyngeal groups. Anesthesia is 
usually prolonged in them, and -a_ postoperative 
tracheotomy may be necessary in order to prevent 
any difficulty in breathing when the catheter is re- 
moved. There would seem to be a considerable 
body of feeling in favor of the withholding of mor- 
phin from patients who have been tracheotomized. 
On the other hand, if we exclude these groups, mor- 
phin offers such great advantages to the patient and 
to the anesthetist who is using. intratracheal ether, 
that he should hesitate long before deciding against 
its exhibition. One of these advantages is the ab- 
sence of excitement or struggling, or the lessening 
of struggling during induction. /t is notorious that 
the victims of cancer of the mouth are frequently 
elderly men who have indulged freely in alcohol or 
tobacco, men, that is, in whom great excitement dur- 
ing induction is to be expected. Now struggling 
represents a serious loss of energy and throws an 
excessive strain upon an impaired cardiovascular 
system. It ts, unhappily, such a comparatively com- 
mon event that it 1s looked upon as of no material 
import, and there is danger that the fact may be lost 
sight of, that over-exertion or severe effort sus- 
tained over even a short period of time on the part 
of the conscious subject is sometimes followed by 
acute cardiac distress or syncope. Violent strug- 
gling is, therefore, I believe, not infrequently the 
cause of sudden death following operation, or of 
gradual cardiac failure during the first forty-eight 
hours of the postoperative period. In the latter case 
the waste of energy during induction and the strain 
of operation, added to the inability to partake of 
solid nourishment, constitute a tax upon the re- 
sources of the patient which may easily turn the 
scale against him. For these reasons, I advocate, 


whenever possible, a small dose of morphin, pre- 
ferably 1/6 gr. for the elderly patient. 


Morphin also enables the anesthetist to maintain 
a much lighter anesthesia; this is particularly true 
of intratracheal ether. The administration is con- 
stant and the control extremely’ delicate. What 
exactly constitutes light anesthesia is almost a mat- 
ter of personal opinion and practice. I believe 
that, in general, anesthesia is maintained at too great 
a depth. But whatever difficulty there may be in 
maintaining light anesthesia with the ordinary 
methods, there can be none with intratracheal insuf- 
flation, a system that delivers the anesthetic with an 
even precision below all possible sources of obstruc- 
tion or spasm. The zone of anesthesia which I en- 
deavor to reach—and it can usually be reached—is 
one in which the eyeballs are constantly moving and 
the corneal reflex is extremely brisk ; it is sometimes 
possible to demonstrate the accuracy of Elsberg’s 
statement that a condition can be produced in which 
the patient will open and close his eyes and give no 
evidence of pain sensation. The explanation of this 
phenomenon probably lies in the fact that artificial 
respiration is in itself an anesthetic measure ; it may 
also be that there has been some diminution in the 
CO, content of the blood. It is certain that. the 
minimum amount of anesthetic can be used and the 
fullest advantage taken of the narcotizing power of 
morphin. The anesthetic, too, can be blown out be- 
fore the end of the operation and the patient sent 
off the table with full control of his reflexes. It has 
happened occasionally that following a difficult 
catheterization, blood has found its way into the 
trachea. No harm has resulted. The danger of 
this occurrence has been exaggerated. Provided 
that the material which invades the lungs is non- 
infective, and is small in amount, there need be little 
fear of septic pneumonia. We have here an addi- 
tional argument in favor of appropriate doses of 
morphin combined with intratracheal ether. I have 
never seen any untoward effects, and the ward sis- 
ter, who has had many of these patients under her 
charge, has not found it a disadvantage from the 
nursing point of view. Each case, of course, must 
be judged on its merits, and there should be hesi- 
tation in its use before full control of the intra- 
tracheal method has been acquired. 
INTRATRACHEAL ETHER AND THE 
ASPIRATION PNEUMONIA. 
The claim that intratracheal ether abolishes the 
risk of aspiration or septic pneumonia has been 
made good. No case has occurred in this series. 
Mr. Trotter has objected to the use of intratracheal 
ether for cancer of the tongue on the ground that 
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septic material from the growth may be conveyed 
by the direct laryngoscope to the upper opening of 
the larynx and thence aspirated into the lungs. This, 
if upheld, would be a fatal objection. But apart 
from the fact that this has not occurred on one sin- 
gle occasion, although many of these growths were 
large and ulcerating, it must be remembered that 
direct laryngoscopy gives a clear view of the whole 
field, the inner surface of the spatula is sterile, and 
the catheter can be inserted without contamination. 
Further, contact of the catheter with the tracheal 
mucous membrane usually brings into play its strong 
protective reflexes, or these reflexes can be quickly 
elicited. I think, then, that this objection falls to 
the ground but it emphasizes the importance of at- 
tention to detail. Whether the impossibility of 
aspiration of blood, or septic material, is due en- 
tirely to the force of the outgoing stream of air, is 
not clear to me; it is certainly true in the case of 
animals, where the pressure used is probably higher 
than that which I have used in the human subject. 
But, I believe, of almost equal importance with the 
pressure of the air-stream is the great decrease of 
inspiratory efforts; no air is drawn into the trachea 
during inspiration. The point is of practical as well 
as theoretical interest, for upon the answer depends 
the safety of the method for the semi-recumbent 
and upright postures. 


ADVISABILITY OF INTERRUPTING THE AIR STREAM. 


Another point arises here, viz., whether the in- 
ruptions in the air-stream at regular intervals are 
necessary or advantageous. Theoretically the re- 
sult of the interruptions is that the lungs collapse 
slightly, drive out the CO,-laden air, and at the 
moment of the resumption of insufflation receive a 
stream of fresh air. The gaseous interchange in 
the lungs is thereby promoted. In fact, the inter- 
ruptions act as a sort of artificial respiration and 
thus add a factor of safety. Now a high pressure 
maintains the lungs in a state of distension, which 
impedes the venous flow to the heart. Interrup- 
tions, therefore, are necessary under these condi- 
tions but there is, I believe, less need for them when 
a moderate pressure is maintained, such as exists 
when the safety-valve blows off at 20 to 25 mm. Hg. 
In intraoral operations, again, it is probably wiser, 
if the field is septic or the hemorrhage free, to re- 
duce the number of these interruptions; the same 
remark applies to cases of intestinal obstruction with 
vomiting, although, strictly speaking, they do not 
come within the scope of this paper. 


The apparatus in common use in this country al- 
low only of a partial reduction of the volume of the 
ingoing stream; whether this calls for modification 


is uncertain. Some light is thrown upon this ques- 
tion by the experience gained in using this method 
on the human subject for purposes of artificial re- 
spiration. It is related of cases of this sort that the 
insufflation and the interruptions have had to be 
supplemented at intervals—whether long or short, 
regular or irregular, I do not know—by compres- 
sion of the chest in order to overcome a gradually 
increasing cyanosis. Obviously a thorough inter- 
change of gases could not be maintained. Samples 
of alveolar air taken from these cases would have 
proved of great interest. 

Preference is expressed by some anesthetists for 
the foot bellows in place of the motor-blower, on 
the ground that they are in more intimate touch with 
the patient. Fischer uses a hand-pump as the 
pressure is not constant, but there is always a slight 
rhythmical fall of pressure at every movement of 
the lever, which favors a thorough interchange of 
gases. My own preference is for the motor-blower, 
for the very reason that the pressure of air and 
ether is constant and the control of the depth of 
anesthesia is more delicate. An objection to the 
foot-bellows in prolonged operations is that it be- 
comes very wearisome; interest in the patient 
wanes. The longest time for which I have used it 
was three hours and twenty minutes; this was too 
long. 

INCIDENCE OF BRONCHITIS. 

A few cases have developed acute bronchitis, six 
in all, and these chiefly amongst the emphysematous 
and chronic bronchitic. Thi4 freedom from a 
somewhat serious complication is remarkable when 
the advanced age of many of the patients and the 
length of operation are taken into account. It is to 
be attributed to the use of atropin, the weakness of 
the vapor and its warmth. One patient developed 
bronchitis following lateral pharyngotomy for the 
removal of a carcinoma of the sinus pyriformis; 
the operation lasted two hours and six minutes. 
Later the sputum became foul, the lungs having be- 
come infected from a septic laryngeal wound. It is 
the opinion of the surgeon that infection was post- 
operative. No other case was severe or gave rise 
to any anxiety. 

REDUCTION OF SHOCK. 

One of the great merits of this method is that 
shock is reduced to a minimum. Intratracheal in- 
sufflation is essentially a method of artificial respira- 
tion. All the needs of respiration are met, and in- 
termittent asphyxia is eliminated. It is, indeed, a 
luxurious method and calls for no effort on the 
part of the patient. There is, in consequence, a 
great saving of energy, which enables the most ex- 
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tensive operations to be ufidertaken with a high de- 
gree of confidence. There is, indeed, a danger that 
more may be attempted than is wise. The one-stage 
operation for cancer of the mouth may be a serious 
risk in a patient who has passed his sixtieth year, 
or even fiftieth, bearing in mind the habits and aver- 
age condition of this group. It is of interest to note 
that this operation has been in my experience much 
less common in the last three years, and there has 
been a corresponding reduction in the mortality. 

I have seen a severe degree of shock develop to- 
wards the end of the gland operation and pass off 
completely as soon as the skin flaps were brought 
together. Shock was here due to exposure and 
cooling. It is probable that the temperature of the 
operating room was too low. It has occurred 
usually in the small thin type of patient, and at first 
caused me some anxiety in those cases in which it 
had been decided to remove the primary growth at 
the same sitting. Experience, however, has taught 
me that a very considerable improvement can be 
looked for when the neck has been covered up, suf- 
ficient to allow of a safe completion of the opera- 
tion. 

MORTALITY. 

No deaths occurred in Groups (I) or (II). 

The mortality in Group (IIIa) was small, viz., 
two deaths out of forty-three cases. In one of these 
death was due, I believe, partly to mechanical diffi- 
culties but chiefly to the depressing effects of a large 
dose of morphin and scopolamin. These drugs had 
been given in error by a house-surgeon, and the 
breathing was with difficulty kept free when the 
catheter was removed. The patient died suddenly 
next day; post-mortem examination was negative 
except that the heart was small and fibroid. Death 
in the other case followed an extensive one-stage 
operation for a growth of the floor of the mouth; 
the man was an extremely unfavorable subject, 
flabby and a very heavy drinker, -but his condition 
was so miserable that he was anxious to run any 
risk and preferred the small chance of a complete 
cure rather than a palliative operation. 

In Group (IIIb) there were five deaths, one being 
due to pulmonary embolism the same evening. A 
boy aged 16 died the evening of operation from 
hemorrhage combined with shock after removal of 
the superior maxilla and the eye. Death occurred 
in two cases on the third day. In the first, an ex- 
tensive operation had been performed for a growth 
of the tonsil, following removal of the glands a 


week previously; this had left the patient anemic. 


In the other, a feeble spare man aged 71, one-half 
of the mandible had been removed; the breathing 


was not satisfactory unless the epiglottis and tongue 
were held forward with a finger, some blood was 
aspirated and tracheotomy was necessary. This 
case, and the case in Group (IIIa), emphasize the 
truth of Mr. Trotter’s statement—a statement of 
the utmost importance to surgeon and anesthetist— 
that “the shock of an attack of even partial asphysia 
is very apt to be fatal in an enfeebled patient.” The 
benefits of intratracheal anesthesia can be thrown 
away in a few minutes. These fatalities were partly 
attributable to error of judgment and not to the 
method of administration: in the first, the operation 
should have been postponed; in the second, anes- 
thesia was deeper than necessary when the catheter 
was withdrawn. Death occurred after removal of 
the superior maxilla in an old lady aged 80. She 
was a very healthy woman and was anxious to have 
the operation as she was suffering much from a 
rapidly growing tumor of the antrum. In order to 
lessen hemorrhage the external carotid was liga- 
tured, but the vessel was tortuous and difficult to 
define. This half of the operation was done under 
C.E. and oxygen and lasted forty minutes. The 
second half, under intratracheal ether, proved also 
longer than anticipated, part of the soft palate be- 
ing involved. The duration was forty-seven min- 
utes. The condition of the patient at the end was 
good, the forehead warm, pulse 84, reflexes very 
brisk, but she gradually became weaker and died 
on the fourth day of exhaustion and basal pneu- 
monia. 
DISCUSSION. 

Disadvantages urged against the intratracheal 
method, such as cost and bulk of apparatus, should 
carry no weight. A minor objection is the bubbling 
of blood and mucus in certain operations: much can 
be done to remedy this by efficient sponging, hold- 
ing the jaw forward, the use of nasal tubes and 
other maneuvers. But no one of these disadvan- 
tages is of sufficient importance to justify the re- 
fusal to adopt a method which has been proved, 
both in America and in this country, to have so 
much real value. In war surgery of the face and 
jaw it was indispensable, and it is a matter of regret 
that the neglect to use it more frequently led to the 
result that wounded soldiers lost their lives on the 
operating table. It is not as if the method, or the 
conditions, were insuperably difficult. I fear the 
explanation must be that there were lacking a clear 
appreciation of the value of intratracheal ether and 
a close acquaintance with the technic. The taking 
of impressions, fitting and fixing of splints, wiring 
of the jaw—these are operations which are attended 
with much depression of the mandible and pushing 
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back of the tongue, frequently in the presence of 
suppuration. Here are conditions which favor as- 
piration-pneumonia and cardiac failure if the or- 
dinary methods of anesthesia are used. 


These dangers were, of course, recognized early 
and substitute methods adopted where possible. But 
none of them is as efficient or of such wide appli- 
cation as the intratracheal method. Crile’s tubes 
have a limited field. Kihn’s tube is bulky and. im- 
pedes the operator, and as Mr. P. P. Cole has point- 
ed out, “the effort of breathing through it is a 
physical strain that cannot be neglected.” The rea- 
son is physiological. The tube is long and of small 
bore; oxygenation is deficient and rebreathing ex- 
cessive. Chloroform and oxygen in the upright 
position is not a safe method except in the hands of 
the expert, and even then may give cause for con- 
siderable anxiety. Opening the windpipe is seldom 
if ever indicated in military surgery. if, indeed, it is 
always possible. I remember a case, in the early 
days of the war, of an officer suffering from a frac- 
tured mandible, much neglected and very septic, 
with a septic condition of the skin of the neck. 
Laryngotomy or tracheotomy was out of the ques- 
tion, and it was doubtful whether intratracheal 
ether could be used in such a dirty condition of the 
mouth. It was, however, quite successful, and sim- 
ilar cases were anesthetized throughout the war 
without any complication arising. If due care be 
taken in passing the catheter no septic material can 
be carried down with it. 


Puncture-laryngotomy was used on a few occa- 
sions by Mr. P. P. Cole, at King George Hospital, 
and was abandoned at the request of the patients, 
who complained that the wound was painful and 
prolonged their stay in bed; their neighbors, who 
had had intratracheal ether, were able to get up 
sooner. 


The question arises whether the administration 
of the anesthetic through a laryngotomy or trache- 
otomy tube is a better method in cancer of the 
mouth than intratracheal ether. It has been said 
that cancer cells may be implanted further down the 
air passages by the introduction of the direct laryn- 
goscope. This is a difficult matter to prove, and 
hardly comes within the province of the anesthetist. 
The danger, however, cannot be overlooked, and it 
would seem that if contact with the growth cannot 
be avoided—e. g., in cases where the growth is large, 
and is situated in the mid-line, the advisability of 
opening the windpipe should be seriously considered. 
My experience of this type of growth is small and 
‘information on the point is welcomed. Informa- 
tion is also wanted on the relative mortality of the 


two methods. It may be taken for granted that as- 
piration pneumonia is not a cause of death in either. 
It will be seen from the results in Group (III) that 
the death-rate from shock is low, but here again the 
figures may be misleading, for the epilaryngeal and 
hypopharyngeal cases are relatively few in number. 
From the point of view of the anesthetist, chloro- 
form is not such a good anesthetic as ether for ex- 
tensive and prolonged operations. It is too depress- 
ing. Ether, on the other hand, especially when 
given by modern methods, is known to be capable 
of sustaining the blood-pressure over long periods 
and to have rid itself of its former reputation of 
setting up irritation of the lungs. The results that 
have been obtained in other fields of surgery favor 
the use of ether, and I believe that the figures given 
in this paper show that chloroform has received an- 
other set-back. I would submit, then, that the in- 
tratracheal insufflation of ether is a very valuable 
method in intra-oral surgery, can be used with con- 
fidence in the young and the old, has abolished the 
risk of aspiration-pneumonia, and has much re- 
duced the mortality. 


61 QuEEN ANN St. W. 


Book Reviews 


Backwaters of Lethe: Some Anesthetic Notions. 
By G. A. H. Barton, M. D., Anesthetist to the Hamp- 
stead General and Royal National Orthopedic ‘Hos- 
pitals. Cr. 8 vo., pp. 151; 11 illustrations, including 2 
plates. H. K. Lewis & Co., Lrp., Publishers. London, 
1920. 


Barton’s fragmentary essays are the outcome of 20 
years’ practice and study of anesthetics in about half as 
many general and special hospitals. Recent experience in 
teaching the art has familiarized the author with the pit- 
falls that beset the path of the neophyte; many of which 
are of his own digging and many due to lack of appreci- 
ation of simple mechanical details. In so far as they offer 
hints to beginners, Barton’s essays crystalize the results 


of his experience. Dealing as they do with small prac- 


tical matters—too small to take up much space in the 
text books—Barton hopes they may have some value in 
adding to the craftsmanship of the specialty. Barton’s 
book is delightfully written’ for he questions with Leonard 
Williams: “Why mcdicine should be dull as well as diffi- 
cult ?” 

- After devoting his opening chapter to the anesthetist 


-and. his relation to his specialty and equipment, Barton 


discusses some interesting points on chloroform and de- 
tails at length the use and abuse of akaloids in anesthesia. 
Favoring the routine use of an ethyl chlorid-ether se- 
quence Barton explains his personal technic and apparatus. 
Various newer methods of anesthesia, still on trial, are 
briefly dealt with and Barton concludes his volume with 
some valuable data on the shoals and rapids of anesthesia 
as he has personally encountered and conquered !them. 


(Continued on page 31) 
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DOSIMETRIC CHLOROFORM AND ETHER 
VAPOR ANESTHESIA: SOME REFLEC- 
TIONS OF A SICK ANESTHETIST.* 

T. W. Hirscu, M.D., 

Temporary Captain Royal Army Medical Corps. 
LonpDON, ENGLAND. 


I had hoped to have the advantage of attending 
your most important meeting. Instead, however, 
of a deep but impartial interest in the subject of 
anesthetics, J have unfortunately had five personal 
tastes of my own smoke, thus my inability to hear 
your papers and discussions, which I deeply regret. 

The advantages of having had an anesthetic one- 
self, makes even an anesthetist regard the subject 
from another aspect, the patient’s point of view. I 
now consider that worthy of great attention. 


We might all with advantage bear in mind Vol- 
taire’s remark: “Je suis assey semblable aux girou- 
ules, qui ne se fixent que quand elles sont rouillées.” 


We are indeed like straws upon a stream, some 
steered by wind and current sailing free, others 
caught by eddies and swung round and round, 
tossed perhaps in drift heaps, there to remain. 
Meetings such as yours, by mutual intercourse and 
stimulation, enable us to ride down the narrow rap- 
ids and gain the wider way and thus advance the 
science of our “Beloved Sleep.’ Our motto can 
thus indeed be: “Me duce, tutos eris.’ Kismet 
should have no place in our vocabulary. Nor will 
it if the administration of anesthetics is only under- 
taken by medical men, who like you, have special- 
ized in the subject. 


It it argued that doctors order medicines, but they 
do not administer the dose themselves. With the 
inference that the operator orders chloroform or 
ether and it can be dropped on a bit of gauze held 
over the patient’s face by anyone under his direc- 
tion. There may be surgeons who still desire to be 
chiet of the anesthetic as well as of the operating 
field, but they must be few. So few that the argu- 
ment falls. The tendency is to give deservedly 
high credit to our craft. 


It is said that a motorist has three speeds—viz, 
that which he tells the police he drives at; the one 
he mentions to his friends, and that which he really 
drives at. So with us the method is the one the 
surgeon remarks on, the one the patient comments 
about on the following day and lastly that which the 
administrator imagines he himself is employing. 


*Read by Title during the Sixth Annual Meeting of the Inter- 
state Association of Anesthetists, William Penn Hotel, Pittsburgh, 
October 5; 1920. 


These three like the automobilist’s speeds do not 
always coincide! We are like pianos, the tune may 
be others, but the tone its own. Our methods may 
be common to many, but the results vary with the 
individual administrator. 


THE METHOD OF CHOICE. 


Our object is a quiet induction, an absence of all 
cyanosis and postanesthetic sickness together with 
safety to the patient and the relaxation the surgeon 
needs. 


The method and drug which give these results is 
the ideal combination. 


The choice of an anesthetic and method calls for 
the exercise of discrimination and judgment. Both 
in military and civil work it depends on the patient’s 
condition and the nature of the operation. 


Nitrous oxid oxygen with occasional bubbling 
through ether, as used with such success by Gwath- 
mey and others in your country is excellent. I say 
this feelingly as I had two such anesthesias myself. 
The relaxation without nerve blocking, however, 
is not sufficient for some surgeons. Undoubtedly 
then, if the patient is not septic, chloroform, if 
properly given, is ideal. Have I dropped a bomb- 
shell? Do I raise a storm of protest? I expect it 
as I want to add this raisin to the dough of your 
deliberations. 


Providing there is an absence of sepsis—meaning 
that the danger of acidosis is eliminated, my per- 
sonal and individual experience bears out what I 
claim for chloroform. When I had ether anesthesia 
on two recent occasions, each for over two hours, I 
was sick and in misery for a week after. With 
chloroform this is an exceptional sequel. I thus 
sympathize with the many ether sufferers, and 
hence my endeavors to relieve them by advocating 
and using chloroform, when it can be given with 
safety. This many will deny. I have given some 
10,000 chloroform anesthesias without a death, al- 
though I have had three deaths under ether. Good! 
you will remark and advise me to touch my head 
and hope my luck may continue, though you doubt 
it. 


I wish to emphasize the importance of a gradual 
induction and the use of a mouth airway and, if 
needed, a nose airway as well; thus slipping back of 
the tongue and the one great danger—respiratory 
trouble are prevented. Some like the ordinary 
mask and drop bottle. I prefer the greater ease of 
a percentage inhaler. The following is a deserip- 
tion of the one I have previously described and used 
with uniform success for some years. 
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1921. 


JANUARY, 


IMPROVED SIMPLE PERCENTAGE CHLOROFORM 
INHALER. 

As the illustration shows, the apparatus consists 
of a metal cylinder divided by a thin domed false 
bottom into two chambers. The lower one is 
coned to take an ordinary gas face-piece, and is 
provided with a movable angle connection for use 
when the patient is on his side or face. Various 
pieces are made with different angles so that the 
chloroform container can be kept fairly vertical, 
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Fig 1—(a) inlet for chloroform addition; (b) chlorof by- 

to air chamber; (c) chloroform tube; (d) pr 
tachable tubing for fixing to respirator; (f) port or air inlet; (g) 
baffle plate; (h) absorbent wick for chloroform around central 
cone; (i) absorbent wick around walls of chamber. 

irrespective of the patient’s position. A central 
tube passes through the lid and upper chamber, 
terminating in the false bottom, and conveys air 


directly to the face-piece. This central tube is 


surrounded by an air cone which is expanded be- 
low over the false bottom in a baffle plate, so as to 
distribute the air equally over the anesthetic. A 
by-pass passes from the upper chamber through the 
cone and projects into the air tube. The air cone 
is provided with an opening or port, admitting air 
to the upper or chloroform chamber. The size of 
the port is regulated by a movable collar on the lid, 
and an indicator shows the percentage of chloro- 
form which is passing to the face-piece. The up- 
per chamber is surrounded inside with a wick, and 
also has a wick round the inner cone. Both wicks 
touch the bottom of the upper chamber, the latter 
one by passing through a hole in the baffle plate. 
The lid is removable, but to save taking it off dur- 
ing the administration of the anesthetic, a screw-on 
cap in the lid permits the addition of chloroform to 
the upper chamber. The wicks can be removed, and 
the whole apparatus sterilized, after which, of 
course, it must be thoroughly dried before the 
wicks are replaced. 
METHOD OF USE. 

To use the inhaler, twelve drams of chloroform 
are placed in the upper chamber, which saturates 
both wicks and leaves a layer on the false bottom 
below the baffle plate, but not touching it. Care 
must be taken that the chloroform does not reach as 
high as the baffle plate, otherwise the apparatus will 
not work correctly. The indicator is put to zero 
(port closed). An ordinary gas face-piece is at- 
tached to the coned end, either directly if the patient 
is on his back, or if in another position by means of 
one of the angle pieces. The face-piece is then 
adjusted to the patient’s face, so that the only ad- 
mission of air is by the air tube. Pure air is then 
breathed. As the port is opened chloroform vapor 
is drawn through the by-pass in the same way as 
air is sucked into a Bunsen burner or a Fletcher 
gas stove. The expirations of the patient maintain 
a constant temperature in the chloroform chamber, 
and from actual experiments at that temperature 
the dial on the lid is graduated to show the per- 
centage being inhaled. In use it is found ‘advisable 
to start with the port closed, indicator at zero, and 
to take ten to fifteen minutes in passing gradually 
to 2.5 per cent., when surgical anesthesia is generally 
produced. A higher’ percentage is rarely needed. 
Anesthesia, when obtained, can be maintained at 
from one to two per cent., especially if one-twelfth 
of morphin and a hundredth grain of atropin are 
given twenty minutes prior to the induction. With 
this preliminary narcotic and a slow induction the 
struggling stage is nearly always eliminated even 
with robust soldiers. The only important point is 
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to make a gas-tight joint between the face and in- 
haler, which can always be’obtained by the use of an 
appropriate sized face-piece. I recommend Barth’s. 
Face-pieces are not included with the inhaler. I 
strongly recommend after induction the introduc- 
tion of an air way; it ensures a free supply of air 
and prevents slipping back of the tongue. 

Oxygen can be given at the same time by slip- 
ping a pewter tube connected with an oxygen 
cylinder into the air-tube. In certain cases this 


has many advantages, especially if the gas is: 


warmed. 
After induction with chloroform, ether can be 


pump or hand bellows. It is then warmed by 
passing through a copper coil in a thermos flask 
containing boiling water, or to save the trouble of 
using the bellows, oxygen, from a cylinder with a 
fine adjustment valve, can be used. 

As the illustration shows, if a detachable mercury 
blow-out is added, it then forms an ideal device for 
intratracheal administration. By closing two taps, 
the ether is cut-off and air or oxygen is available for 
a plus lung pressure. In tonsil dissection cases, the 
vapor, after induction, is continued through the 
nose. 

Safety lies in attention to such details as the 


Tube to face- 
piece or 
intratrachial 
tube 


Ce. 


Mercury 
blow 


Jo foot pump or | 
oxygen cylinder 


substituted and anesthesia thus maintained. With 
the indicator at full, over ten per cent. is obtained; 
if a higher percentage is needed four layers of 
gauze can be attached to the air tube and additional 
ether dropped on. A special frame is provided for 
this purpose. By this means any depth of ether an- 
esthesia can be obtained. 

After use the air tube and chamber should be 
cleaned with sterile gauze. 

ANESTHETIC POINTERS. 

When chloroform is contraindicated, as in thyroid 
Operations and deep anesthesia for tonsil dissec- 
tions, warmed ether vapor is ideal. For this pur- 
pose I use a three-neck Wolf bottle. Air can thus 
be pumped over or through the ether, by a foot- 


proper preparation of the patient, a preliminary nar- 
cotic, a gradual, slow induction, the maintenance of 
a patent air-way, uniformity of anesthesia dosage 
and anesthesia. 

With these principles in our mind our motto can 
indeed be: “Me duce, tutus eris.” 

Like the parson with his sermon, there is always 
the most important matter to divulge as soon as 
the last word is given. It is to wish my American 
colleagues God-speed and success in their labors. I 
am looking forward to reading your papers and 
discussions and the enlightenment that they will, I 
know, shed on the current advances and more 
routine practices of our specialty. 


40a, Hype Park Gate, S. W. 
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NEW (KENTUCKY) PRACTICE LAW FOR 
ANESTHETISTS, DRUGLESS CULTS 
AND OPTOMETRISTS. 

The following is reprinted from the Kentucky 
Medical Journal, May, 1920, to keep readers of The 
Supplement informed regarding legislation in rela- 
tion to the specialty of anesthesia and the status of 

the professional anesthetist. 

This new practice law was introduced in the 
House by Hon. J. T. Stites, of Paducah, and in the 
Senate by Hon. W. L. Moss, of Pineville, Ky. 

It remains to be seen how the State Board of 
Health will be able to make the new practice act 
serve the purpose of protecting the public as well 
as the profession. 

“An Act relating to the State Board of Health, 
further defining and regulating the practice of the 
healing art and of optometry and of all other lim- 
ited systems of practice in this State; relating to 
applications, examinations and certificates, and to 
fees therefor; and providing for representation in 
such examinations of the various schools and sys- 
tems of diagnosing and treating human ailments, 
and of optometry, and providing penalties. Be it 
enacted by the General Assembly of the Common- 
wealth of Kentucky: 

1. That the State Board of Health shall, upon 
application of the Kentucky Association of Optome- 
trists, in respect to the practice of optometry and 


of any State association composed of practitioners. 
of any drugless or limited school or system diagnos- 
ing or treating human ailments, defects or deformi- 
ties, now in existence or which may hereafter be de- 
vised, legally chartered under the laws of this Com- 
monwealth, from a list of seven of its members. 
selected and certified to said Board by such associ- 
ation as persons of good moral character and grad- 
uates of a reputable college of such system of prac- 
tice, appoint three assistant examiners for each 
such school or system to represent each of said 
groups in the examination of its applicants by 
preparing all questions and grading all papers in- 
volving methods or principles of diagnosis, treat- 
ment, adjustment, cure or relief of patients, and 
by the assistant examiners in optometry in the 
practice of optometry, and who may be present at 
any meeting when such grades are considered, 
which grades shall be accepted by the Board and 
considered with the grades made in anatomy, physi- 
ology and pathology prescribed and required by the 
Board to test the qualifications of applicants from 
all schools or systems to practice with safety to the 
sick and afflicted, and the Board shall issue certifi- 
cates to all applicants who make the grades re- 
quired by existing law, provided that applicants 
may be examined in all subjects in which they have 
been trained and may practice the branches in 
which they are found qualified. The Board shall 
have authority to hold separate examinations for 
the different schools, or systems of practice, or 
groups of them or for optometrists, as it may deem 
best, and may, in so far as in its judgment may be 
consistent with the safety of the sick and afflicted, 
limit the examination in anatomy, physiology, pa- 
thology and other subjects to special regions or 
parts of the body, and in its certificates it shall 
limit the treatment and work of such applicants 
to the method of practice in which they have been 
trained and found qualified. All examinations shall 
be secret and in all matters as to standards of edu- 
cation or reputability and as to questions and grades 
shall be governed and conducted as provided by 
law and by rules and regulations of the Board not 
inconsistent therewith. 


2. That applicants may present their creden- 
tials by mail or proxy upon forms furnished by 
the Board. All certificates shall be signed by the 
president and secretary and attested by the seal 
of the Board. The fee for each certificate, includ- 
ing the examination, shall not exceed the sum of 
twenty-five ‘dollars, which is hereby fixed as the 
fee to be paid by all applicants, and all of such 
fees shall be paid into the State treasury and kept 
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aS a separate fund and tised for paying the ex- 
penses of the administration and enforcement of 
this act and of chapter eighty-five, Kentucky Stat- 
sites, and shall be accounted for as. required by law 
for other funds and expenses of the Board. 

3. That any person who was reputably engaged 
in the practice of anesthesia, chiropractics, chir- 
opody or other systems of drugless healing, or op- 
temetry, or any other limited system or special 
branch of practice in this Commonwealth on or 
before January, the first, one thousand nine hun- 
dred and twenty, who is endorsed as competent and 
reputable by the assistant examiners for the school 
or system which he professes to practice, or in re- 
spect to an optometrist by the assistant examiners 
in optometry, and who makes application to the 
Board within ninety days after this Act goes into 
effect, accompanied by the fee, shall receive a cer- 
tificate without examination. All certificates, is- 
sued under the provisions of law by the State Board 
of Health when registered in the office of the county 
clerk of the county in which the holder of such 
certificate resides, shall authorize the holder to 
practice the system of healing named in such certi- 
ficate, subject to ali of the conditions imposed 
upon the holders of all certificates heretofore is- 
sued, or hereafter to be issued under the law. 

4. That any person living in this State or who 
may hereafter come into this State who administers 
anesthestics or practices or attempts to practice any 
system of diagnosis or healing now in existence or 
which may hereafter be devised, or who corrects 
defects of the eye or other parts of the human body 
by mechanical or other means, except upon the 
prescription of a legally qualified physican, or in 
any way performs the duties usually performed by 
physicians, without having complied with the pro- 
visions of law, or who opens an office for such 
purpose or announces to the public a readiness to so 
practice, shall, upon conviction, be subject to all of 
the penalties provided in section two thousand six 
hundred and eighteen, chapter eighty-five of the 
Kentucky Statutes; provided this Act shall not ap- 
ply to persons who sell trusses, spectacles, eye- 
glasses, or lenses only as merchandise in a duly es- 
established mercantile establishment; provided 
further, that this act shall not apply to the prac- 
tice of Christian Science; provided further that 
this Act shall not apply to the practice of dentistry.” 


THE STEPS TO ANNIHILATION. 


At the present time the following system is being 
used by certain anesthetists, surgeons and hospitals 
to put the specialty of anesthesia into the discard. 
Anesthetists, occasionally of their own accord, but 


more often under threat of, losing their staff posi- 
tions and private work are training nurses to give 
anesthetics. As soon as the nurses are partly trained 
the surgeons or hospitals demand that the anesthet- 
ist accept a salary for his work that is so negligible 
that he must refuse it if he wishes to maintain an 
ethical and social standing on a parity with others 
of the profession in his community. Forced to re- 
tire he is replaced by the nurses he has trained and 
while they receive the most nominal of salaries the 
surgeons and hospitals charge patients the usual 
professional anesthetic fees and pocket the profits. 

Do not any longer allow yourself to become a vic- 
tim of the commercial exploitation of such surgeons 
and hospitals. If this game of freeze-out is tried on 
you take the matter to your local Academy and 
State Society, as well as to your Chamber of Com- 
merce and the Public Press and give all those in- 
volved in this pernicious practice the professional 
and community publicity they deserve. 

Under no circumstances allow yourself to .be 
placed on a salary. The profession of medicine is 
based ethically on professional fees commensurate 
with the value of the services rendered and those 
who are seeking to place physicians and specialists 
on salary want to socialize the practice of medicine. 

There was no more necessity of training nurses 
to give anesthetics during the war than there is 
now. For months on end those in authority com- 
pelled the wounded doughboys to accept incom- 
petent anesthesia at the hands of two-weeks trained 
nurses, when the national and international experts 
in anesthesia were being denied commissions for 
anesthetic service and when 1,200 women physicians 
and hundreds of experienced dentists stood ready to 
perfect themselves in the refinements of anesthesia; 
in the routine administration of which they were 
already proficient. 

The same false leaders, who plunged nurses into 
anesthetic service in the war, are continuing their 
efforts to place the specialty of anesthesia in every 
city of the country on the dead level of mediocrity 
of a nurse’s competence. The movement is just the 
same as if the specialty of obstetrics were being 
handed over by its leaders to midwives. 

The only way to stop this annihilation of the 
specialty is to stop training nurses, refuse to go on 
salary and stand foursquare for the safety of 
patients, the advancement of your specialty and 
your professional prerogatives—McM. 


IT IS VERY DIFFICULT FOR THE SECRE- 
TARY OF ANY ASSOCIATION OF ANESTHET- 
ISTS TO CONTINUE ORGANIZNG INTEREST- 
ING PROGRAMS FOR MEETINGS WITHOUT 
THE CO-OPERATION OF THOSE WHO ARE 
MAKING RESEARCHES IN THE PHARMACO- 
PHYSIO-PATHOLOGY OF ANESTHESIA OR 
ADVANCES IN THE TECHNIC OF ADMINIS- 
TRATION. IF YOU HAVE ANYTHING OF 
INTEREST TO PRESENT DO NOT HESITATE 
TO GET IN TOUCH WITH EDITOR OF THE 
SUPPLEMENT AND HE WILL SEE THAT YOU 
ARE PLACED ON A PROGRAM AND THAT 
YOUR PAPER WILL RECEIVE DUE PUBLICITY. 
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ANESTHESIA 
IN WAR SURGERY 


PROVIDENCE SOCIETY OF ANESTHETISTS. 

The following is an editorial abstract of a paper and its 
discussion presented before a Joint Meeting of the Provi- 
dence Medical Association and the Providence Society of 
Anesthetists, December 1, 1919. From the Rhode Island 
Medical Journal, March, 1920: 


THE ANESTHETIC PROBLEM IN LUNG 
SURGERY.* 
James T. Gwatumey, M.D., 
New York, N. Y. 

This paper is based upon between eighty and one hun- 
dred animal experiments performed in the Central Medi- 
cal Department Laboratories, A. E. F., Dijon, France, and 
a large clinical experience with surgical teams working 
in the advanced zone of the American Army and confining 
themselves almost exclusively to chest surgery. 

Both-the anesthetic and the method to be employed were 
thoroughly tried out and finally decided upon before they 
were employed in the surgical work at the front. 

The anesthetic agent to be employed in lung surgery 
should be one that, other things being equal, sustains the 
blood at the highest level consistent with good surgical 
anesthesia during the operation and with a minimum of 
reaction afterward. By process of elimination the choice 
lay between ether and nitrous oxid and oxygen, both of 
which were employed in the animal experiments. The 
final decision rested upon nitrous oxid and oxygen as the 
agent most nearly meeting the requirements. 

THE POSITIVE PRESSURE METHOD. 

The positive pressure method finally selected, after 
eliminating the endo-tracheal and endo-pharyngeal meth- 
ods, involved the use of an air-tight mask (with a rubber 
bag reservoir, close to the mask, for the gases) placed up- 
on the patient’s face. A pressure of from five to twelve 
millimeters of mercury had already been determined upon 
as a result of the animal experiments. The positive pres- 
sure method used provides for: (A) A constant supply 
of fresh gases; (B) a constant escape of some of the 
bases; (C) a slight amount of rebreathing. The escape 
of the gases may be throygh an expiratory valve, although 
a valve is not absolutely essential, since the mask may be 
held in such a manner that a constant leakage occurs. No 
air can possibly enter the apparatus at any time when pos- 
itive pressure is sustained. A slight positive pressure in 
addition to the gases is unquestionably an important factor 
in maintaining anesthesia. In addition to being an aid in 
maintaining anesthesia, positive pressure in lung surgery is 
a great aid to the surgeon, facilitating the examination of 
the lung, making the operation easier, eliminating the 
necessity for dangerous traction, giving satisfactory hem- 
ostasis, and obviating the need of undue haste. 

The Army apparatus for administering nitrous oxid and 
oxygen is so simplified and so inexpensive that it may be 
universally used not only for lung surgery but for other 
operations as well. 

REQUISITE DEPTH OF ANESTHESIA AND OXYGENATION. 

It was found, from the animal experiments, that full 
surgical anesthesia that is safe without preliminary medi- 
cation, is unsafe with this medication. For this reason the 
technic gradually merged from a deep to a light anesthesia, 
and finally to analgesia with unconsciousness. The high 
percentage of oxygen (15 to 35 per cent.) used, in con- 
nection with other obvious symptoms, would seem to 
prove that analgesia and not anesthesia is present. It 
occasionally happened, in the earlier work, that when too 
much oxygen was given, all physiological requirements 
were met and breathing ceased temporarily, for a half or 
three-quarters of a minute, the pulse continuing as before, 
and the patient having a pink color. This temporary cessa- 
ation may be obviated by (1) decreasing the positive pres- 


sure momentarily, (2) allowing air tc enter the mask, or 
(3) shghtiy increasing the amount of nitrous oxid. By 
using any one of these methods the breathing will con- 
tinue normally. 


TECHNIC OF ADMINISTRATION. 

The technic employed in all chest cases calls for the ad- 
muistration of one-quarter, three-eights, or one-half grain 
ot morphin, usually three-eights, hypodermatically, torty 
to sixty minutes before operation. Kapid or labored 
breathing, sometimes an important harmtui factor in chest 
cases, is thus eliminated, and the patient comes to the table 
in the best possible condition. To begin with, just enough 
of the anesthetic agent is used to maintain analgesia, with 
the Army apparatus, two holes of oxygen and six of 
nitrous oxid. The mask is held tightly on the face, and 
the first three or four exhalations are allowed to escape 
through the expiratory valve, after which the valve is 
turned off, and part of each exhalation is allowed to es- 
cape between face mask and face. The rubber bag is 
filled to plus pressure. When the skin incision is made, if 
there is no movement or indication of pain, the oxygen is 
increased to three holes, the nitrous oxid remaining the 
same. The patient has a pink color, the lid reflex is 
active, the eye rolling, yet the muscles are well relaxed. 
From this time on any further increase in oxygen is de- 
termined by the condition of the patient. If the patient 
has been gassed or is still bleeding, equal proportions of 
the gases may be used, or, in some instances, 75 per cent. 
of oxygen and 25 per cent. of nitrous oxid, positive pres- 
sure being maintained in all instances. In every case full 
oxygen is given as the last stitches are inserted. The 
patient now has a very pink color, with’ pulse and re- 
spiration so nearly normal that this true condition may be 
almost entirely masked. He should be treated in every 
instance as a shocked patient—a point which should be 
clearly emphasized. 

This combination of the highest safe physiological dose 
of morphin, reinforced by nitrous oxid given with the 
highest possible percentage of oxygen, as stated above, 
with positive pressure, given in the easiest and simplest 
way, results in the safest and most satisfactory narocosis 
available today for lung surgery. When the plan here 
outlined is followed, the patient rests quietly throughout, 
and rarely moves or utters a sound. 

DISCUSSION. 

Dr. P. E. Truespae, Fall River, Mass.—There are two 
classes of cases that must be considered whenever we talk 
about chest surgery. One is the type we see in civil prac- 
tice, the chronic empyema, and the other type we saw in 
war—those suffering from hemorrhage, shock and per- 
foration of the viscus. 

In France I saw not a very large number but quite a 
good number of chest injuries. In the autumn of 1917 I 
had the good fortune to go on the French front to a 
French evacuation hospital. There were at that hospital 
three surgeons, Drs. B. Marquis, Pierre Duval and Hart- 
man Cross, who did base operating there, so that the best 
men in France were operating at that hospital. Pierre 
Duval was doing chest surgery and he made his incision 
over the fourth rib whether the injury was in the back 
or front. He always went into the same place with his. 
cautery, excisitig four or five inches of the rib, and with 
his French self-retained retractors opened the rib widely 
throughout the lung and searched for the foreign body, 
usually finding it; wiped out the chest cavity with ether 
and closed it up tight. He did that always in twenty min- 
utes. It is safe to say that the period of time elapsing 
from when he had first found and operated upon the lung 
was scarcely more than five minutes. There were two 
other* surgeons in that hospital who occasionally did chest 
operations, Drs. Cross and Marquis. They were very skill- 
ful men but were very deliberate and took considerable 
time in chest operations. Neither one of them would finish 
an operation for the removal of a shell fragment in the 
lung in less than an hour. Their mortality was between 
thirty and forty per cent. 

In that drive in October Pierre Duval operated on four- 
teen cases and lost one patient. They remained there two 
weeks, and one patient died. In general his mortality was 
fifteen per cent., and when we realize that the mortality 
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in chest cases in general wag twenty-five per cent. in the 
advanced dressing stations and an average of twenty per 
cent. in the evacuation hospitals and ten per cent. in the 
mobile hospitals, making altogether a mortality of fifty-five 
per cent. of chest cases from the time they were picked up 
on the field until they reached home, you can see that 
Pierre Duval’s mortality was below that of any other of 
the average surgeon who was doing chest surgery. He 
had the same anesthetist and always gave ether, never 
giving morphia or any other drug before the operation. 

{ talked to him about the different anesthetics and about 
the administration of drugs before operations, and he said 
that on some cases the year before he had tried out the 
various methods and had come to the conclusion that it 
was safer not to give the patient morphia or any other 
drug before ether. An expert anesthetist gives the mini- 
mum amount of ether and he completes the operation in 
the minimum amount of time, and I believe that is the 
secret of his success. 

These chest patients who were brought into the mobile 
hospitals were nearly all in a state of shock, and that shock 
might be due to the injury itself or to hemorrhage, and it 
was often times very difficult to discriminate; sometimes 
it was impossible. If it was due to shock and an opera- 
tion was done, it made no difference whether he used gas- 
oxygen or anything else. The patient died. But if the 
shock was due to hemorrhage that was continuing and you 
waited, the wounded man died, and if you operated in all 
probability you could save him, so that it was necessary to 
decide in the first place whether the wounded man was 
suffering from shock and whether the shock was due to 
hemorrhage that was continuing. If he had a sucking 
wound in the chest we knew that he was suffering from 
hemorrhage, and if we closed the sucking wound he would 
very probably get well because then the thoracic pres- 
sure would stop the hemorrhage. If a man was wounded 
by a bullet, which was usually a through and through 
wound with the orifice of entrance and exit closed and the 
site of the chest pretty well filled, we did not operate be- 
cause we felt reasonably sure that ultimately the pressure 
and clotting that occurred in the chest would close it un- 
less it happened to be in the upper part of the lung and in 
front; then the man could spit blood from the wound it- 
self. If there was a considerable pressure against the 
heart on the left side, then operation was indicated just 
as if he had a sucking wound and the operation done to 
control bleeding. In all of these cases it required a 
finesse of judgment, and those of us who had the oppor- 
tunity to see Pierre Duval had a real good start in intro- 
ductory work on the chest. 


You could not help seeing the points, which gave one 
the impression that after all ether was a pretty skillful 
form of anesthesia if administered properly and_ that 
morphia was a dangerous drug. If a man came in with a 
sucking wound and had a blood pressure of eighty, he 
had one-quarter grain of morphia given perhaps in the ad- 
vanced dressing station, one-quarter of a grain of morphia 
given in the mobile hospital, and died quietly. If a man 
did not have morphia and was dying with hemorrhage, oc- 
casionally then perhaps we saved him because he did not 
have morphia. These were measures, of course, used in 
the war. If a man had received a bullet through the lung, 
or was struck in the chest, and had a penetrating wound of 
the lung, and was taken to the hospital and given cne- 
quarter of a grain of morphia at once, it was difficult to 
know what to do. Let alone, the surgeon can decide what 
it is best to do for him. On the other hand, if it is a case 
of empyema, we know that in the acute case, if we decide 
to operate, the quickest operation possible is to be done. 
If you could eliminate all influence of shock and anes- 
thesia, this is unquestionably most desirable. 


A good many surgeons, who have come home from 
France, have expressed their disappointment with the 
small amount of surgical knowledge we have obtained 
from war experiences. There have been comparatively 
few contributions that have been really instructive during 
the war. As a matter of fact, surgery had a little set- 
back because before war was declared a great many press- 
ing and immediate problems were being worked out which 
were abandoned, and now that the war is over it does not 


seem that the average man is as ready to dig for knowl- 
edge as he used to be. But when you consider that Eng- 
land was in the war four years, that French surgeons. 
were in the war four years, and that the French surgeon, 
who was usually a lieutenant, but sometimes a captain, 
was usually allotted a matter of three hundred and fifty 
francs per month, and living in that way for four years, 
one can readily understand that the spirit of progress in 
the minds of these men is in the direction of more pay 
and shorter hours. It has reached the office; the operating 
room, and the lecture room just the same as it has gone 
into the factories, the railroads and the mines. There are 
mighty few fellows who want to go back on that slate. 
I feel tonight like congratulating Dr. Gwathmey for get- 
ting out of the war, not only with having done something 
really instructive, but with a spirit that will continue in 
this work of research with anesthetics. 

Dr. Apert L. Mitxer, Propidence, R. I.—I think that 
this society is very fortunate in hearing anyone so well 
informed on the subject connected with anesthesia, and 
especially that connected with the chest. We all of us see 
lung surgery, sometimes with the same experience these 
men have had, and I think we have a lot of excellent ex- 
perience in this line, too. And then again because Dr. 
Gwathmey from his tremendous experience has held to 
knowledge that he has gained during the war, and has 
taught us a great deal of real value. 

I am especially interested in what he had to say and 
what Dr. Truesdale has said about light anesthesia in 
these cases, because it has been generally supposed and is 
rather an abstract in the mind of the profession at the 
present time that shock is likely to occur under light anes- 
thesia, and it is necessary to give either gas-oxygen or 
ether in order that there may not be shock. Recently it 
has been proven that shock never occurs as the result of 
light anesthesia and that it is impossible to anesthetize a 
patient so lightly that as a result there may be shock, but 
rather that shock results from deep anesthesia. I think 
that it is especially noteworthy in Dr. Gwathmey’s paper 
where his comparison of gas-oxygen anesthesia and that 
which he uses as light anesthesia appears and with which 
he does not find shock. 

There are some other features which should be outlined 
for the operation under anesthesia. I think that after we 
decide what anesthetic we should use that we ought to pay 
attention to the posture of the patient. There is a great 
deal of damage done in these cases, especially whea the 
patient is placed in a sitting position or when rolled on 
to sound lungs. The operation performed in the sitting 
position tends to put the patient in a condition of shock, 
and if the patient is rolled over at all on to a sound lung 
he immediately has the dyspnea increased and consider- 
able extra weight on the heart. In some cases these 
patients may have a dilatation of the heart result from the 
great stress that was put on it from this cause. I believe 
that it would be better if we should establish a principle 
and never put the patients under anesthesia in a position 
which they are not able to assume except with a consid- 
erable degree of comfort. I would like to ask Dr. 
Gwathmey his opinion of such cases. 


I was interested in the gradual removal of positive 
pressure of permanent cases. It sometimes seems, after 
an operation of half an hour or so, that having this pres- 
sure removed at the end of the operation rather suddenly 
that the patient would lose a great deal of benefit that 
should come from positive pressure. I would like to have 
Dr. Gwathmey tell us how gradually he was used to 
removing the positive pressure. 

Dr. Joun W. Keere, Providence, R. I—It has been my 
privilege to see Dr. Gwathmey give anesthesia in New 
York on several occasions, and I oftentimes wished we 
could have him at the hospital to help us regularly. I feet 
that the interest taken by the societies of anesthetists has 
already done a wonderful amount of good. 

Perhaps the drop method of giving anesthesia is the 
method that is used to anesthetize a very large number of 
patients today. The gas-oxygen method might be of value 
to a considerable number of people because it is absolutely 
easier to have an apparatus on many occasions, so if these 
men would study this other method as well so that they 
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could commence to carry out the benefit of their experi- 
‘ ence with this method of giving gas-oxygen in the lung 
surgery cases it might help a good deal. It would seem 
that there are times when it may be impossible to prevent 
trouble with this method. Your patient may become so 
debilitated that perhaps anesthesia may be impossible and 
that you may have to take off your mask. Then again 
you may have vomiting while the operation is going on, 
necessitating taking off the mask and again interfering 
with your operation. Most of the cases of empyema, to 
my mind, have been done with local anesthesia. There we 
have made scarcely any progress, and the fact that you 
can give the patient morphia previously and then use local 
anesthesia seems to be the most desirable. For some 
cases of abscesses of the lungs we merely will have to find 
some other form of anesthesia, and no doubt the gas- 
oxygen method is the ideal method. Happily there are 
few cases of this type of operation that the average cur- 
geon may have to deal with. Some men, making a special 
study of lung construction, will have special apparatus 
such as Meyer has developed in New York City. 

I want to congratulate Dr. Gwathmey on his coming 
here with us, and also Dr. Truesdale, and I feel that the 
stimulation which these men have given to men who are 
doing surgery is going to be of unlimited value in the 
future. 

Dr. B. Cutts, Providence, R. I—My experi- 
‘ence in lung surgery was very intensive and very short 
so far as any extensive experience goes. As a general 
surgeon, I suppose I have seen some of the ordinary lung 
cases that come into the general hospital—that is an oc- 
casional abscess and the emypemas. 

About a year ago at this time, or a little earlier, fol- 
lowing an epidemic of pneumonia in the United States 
Army General Hospital No. 2 in Baltimore, it was my 
duty to operate upon sixty cases, in three weeks, of acute 
empyema following the pneumonia epidemic that was rag- 
ing all over the country. Some of those cases were oper- 
ated upon at an early stage following the pneumonia and 
it was found in all of those cases where operation was 
done early before the empyema had had time to become 
localized and before pus had formed that the operation 
did not give relief, and that the patients all practically 
died. I was at that time Chief Operator under direction 
of a Major General, and we were instructed to use our 
own judgment. Those cases, of course, we operated upon 
without anesthesia, except local. Novocain was used at 
that time. A short time later the cases that had developed 
a real empyema came to the attention of the surgical serv- 
ice and as I say something over fifty cases, or perhaps 
about sixty in all, were operated upon in a short time. 
Some of those cases that were in extremely critical condi- 
tion with very rapid pulse, giving a warning of pus, and 
showing a temperature, were in septic condition. We op- 
erated simply by a puncture. All of those cases so oper- 
ated were living when 1 was discharged from the army, 
and some were practicaliy well. The other cases that were 
not extremely sick were operated upon by making a re- 
section of one of the ribs, usually the eighth or ninth. A 
few of those were operated upon under novocain local 
anesthesia. Those patients complained bitterly of the pain 
at the time of the operation in spite of the most careful 
use of novocain. It was impossible to resect the rib with- 
out causing pain. Some patients do not complain very 
much but stand a good deal of pain. It is impossible to 
anesthetize the tissues underneath the rib bv any local 
anesthesia. Following that experience I thought we might 
use the nitrous oxid and oxygen anesthesia. I operated 
upon about thirty cases under this anesthesia. They were 
practically all resections of the rib. All of those cases 
went through the operation without shock or disturbance 
of their general condition and all suffered no discomfort 
or pain whatever, making a good recovery. 

In my experience with those cases, I should want to 
give something beside the local anesthesia if it could be 
given safely. I believe that it is perfectly safe if used 
by a person accustomed to giving it, and the patient is 
very much more comfortable during and after the opera- 
tion and suffers less from shock than under local anes- 
thesia. It makes a great deal of difference how it is 


given. Anesthesia must be given with brains. I believe 
that with the proper use of these anesthetics, especially 
nitrous oxid and oxygen, the greatest benefit will come to 
the patients cn whom they are used. 


Dr. JaMes T. Gwatumey, New York City.—The prin- 
ciple of the thing is in determining who should be oper- 
ated upon at once in order to prevent infection as well as 
for other reasons. We have used ether and sometimes 
chloroform and we now use nitrous oxid and oxygen, 
usually having three tables with two big tanks forming 
the extra table. The surgeon operating does not change 
his uniform, only sterilizes his hands, puts on _ sterile 
clothes, and has a sterile towel from a sterile nurse, 
and as we had two nurses we kept the bearers busy. We 
operated on twenty-seven patients, taking them just as 
they came. Some men sometimes found a foreign body, 
and after making an excision sent the patient away. The 
instant the surgeon was through, the next patient, who was 
prepared ahead of time, was already sterilized and wait- 
ing for him. This was done by using the same big tanks 
and simply changing masks, thereby determining the effi- 
ciency of any operating team by utilizing the full time of 
the surgeon. The surgeon never had to wait. There were 
on one day twenty-seven cases waiting for the surgeon be- 
tween the hours of two in the afternoon and eight at 
night. The surgeon was sterilized from three to five min- 
utes and by that time the patient would be ready, so you 
can see that no time was lost whatever. But, of course, 
he did not care to do that every day. In regard to the 
advantages of nitrous oxid and oxygen, we save the 
patient at the start from a deep anesthesia. It does not 
make any difference what kind. The method of light 
anesthesia was frequently used from start to finish, and 
this enables the surgeon to do what he wants to do, and 
the patient comes out of the anesthesia as soon as the 
mask is removed. 

Dr. Truesdale spoke of his discovery of how morphia 
was considered dangerous by the French surgeons. I was 
with the French army and recognized that same effect. 
You should remember that with the French surgeon if 
your mother was dying you would not give her morphia. 
They think it akin to sin to give a patient morphia. Dr. 
Truesdale’s statement in regard to a mortality of fifty per 
cent. was mild. We were not able to follow up the mor- 
tality of our cases that far. These statistics will prob- 
ably be published within the next twenty or thirty years. 
The mortality was something distressing, and it was ter- 
rible to see the ne men brought in dying in spite of every 
method and in spite of every kind of surgery taking place. 

Dr. Miller’s question in regard to the position of the 
patient is important. If the position of the patient was 
moved on the table in the first half hour after the anes- 
thesia, it did not make much difference. but if altered after 
that it makes a great difference and causes a lowering of 
the blood pressure. If other work was to be done, we 
usually did that work first and then turned the patient over 
and did the chest work, but whenever a patient was moved 
after the first half hour of anesthesia it immediately caused 
lowering of the blood pressure. Sometimes the surgeon 
gets down under and keeps the patient in the same posi- 
tion. .In regard to gradual removal of positive pressure, 
let it go down very slowly. Keep the positive pressure 
until the sutures are finally made and closed up and for 
some little time afterward, and then very gradually let 
down the pressure to about normal, taking as long as the 
case allows; if possible take five minutes. 

Dr. Keefe referred to vomiting necessitating removing 
the mask. Sometimes the stomach would be full, but that 
did not occur very often. In such instances take the mask 
off, take a towel, wipe off the mouth and put back im- 
mediately. 

Dr. Cutts referred to the local anesthesia and the trouble 
he had noticed with it. I have seen the same thing. I am 
glad to hear him bring out something that seemed to be 
in favor tonight. Pain is a great factor in shock. Now 
in using local anesthesia we have one method now used in 
thousands of cases in place of ether by mouth. By using 
the local anesthesia you will find that the pain is practically 
eliminated from your operation if used after ether. 
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Anesthesia in Dental Surgery. By Tuomas D. Luke, M. 
D., F.R.C.S. Ep. and J. Stewart Ross, M.D., F.R.C.S. 
Ep. Fourth Edition. Twenty-two illustrations and 240 
pages. C. V. Mossy Co., St Louis, Publishers, 1920 


It is interesting to note that some 15 years ago when 
the idea of the present volume, the first of its kind, was 
conceived, it was refused by more than one publisher on 
the ground that there was no field. The fact that Luke and 
Ross’ Manual has gone into its fourth edition and that 
several kindred volumes have since appeared again goes 
to prove that even publishers may make mistakes. The 
bulk of the preparation of the fourth edition has fallen 
on the senior author but Ross returned from the Western 
front in time to incorporate under Sequences some of the 
experience in nitrous oxid-oxygen anesthesia gained and 
extended in war hospital work. 

The main structure of the volume remains largely as 
before but a chapter on ether and chloroform have been 
added to do away with the necessity of reference to other 
manuals and it is hoped that the value of the work has 
thereby been enhanced. 

After a concise resume of the History of Anesthesia 
the co-authors devote considerable space to the Choice of 
the Anesthetic in dental surgery with a rather exhaustive 
review of how nitrous oxid, ethyl chlorid, ether and chloro- 
form may best be given to meet the needs of the anes- 
thetist and dental surgeon. The objections to chloro- 
form are very frankly stated. In discussing Sequences and 
Combinations the co-authors elaborate on certain meth- 
ods that .have come to be recognized standards of ad- 
ministration. The chapter on Local Anesthesia is drawn 
mostly from the Monograph on the subject by Dr. Sauvez 
of L’Ecole Dentaire, Paris. The Accidents of Anesthesia 
are rather fully dwelt upon and ways and means are sug- 
gested for combating them. Owing to the difference in 
dental education and licensure in England and Scotland the 
co-authors close their work with a special chapter devoted 
to the much debated question—How far is the L. D. S. 
diplomate entitled to administer the various anesthetics? 
Throughout the entire volume great stress is laid on the 
value of ethyl chlorid, especially in combination with other 


anesthetics. 


Society Proceedings 


Membership in a society devoted to your specialty is an 
essential to success. 


INTERSTATE ASSOCIATION OF ANESTHETISTS 
—SIXTH ANNUAL MEETING. 


The Interstate Association of Anesthetists held its Sixth 
Annual Meeting in the William Penn Hotel, Pittsburgh, 
Pa., October 5-7, 1920, in conjunction with the National 
Anesthesia Research Society. 

During the Executive Session the Minutes and Treas- 
urer’s Report of the 1919 meeting were accepted as read. 
The following officers were elected for the 1921 meeting: 
Samuel Johnston, M.D., Toronto, Chairman; Arthur E. 
Guedel, M.D., Indianapolis, Vice-Chairman; F. H. Mc- 
Mechan, M.D., Avon Lake, O., Secretary-Treasuret ; 
Members of Executive Committee, R. S. Adams, M.D., 
San Antonio; Wesley Bourne, M.D., Montreal; C. N. 
Chipman, M.D., Washington; L. Biddle Duffield, D.D.S., 
Philadelphia; H. R. Francis, D.D.S., Toledo, and Frances 
E. Haines, M.D., Chicago. 

In opening the Scientific Sessions, Dr. J. J. Buettner, of 

yracuse, in retiring presented the gavel to Dr. W. I. 
Jones, of Columbus, as Chairman. The Address of Wel- 
come in behalf of the medical profession of Pennsylvania 
was given by Dr. Donald Guthrie, of Sayre, Pa., after 
which Mr. Stephen Morris, of Philadelphia delivered his 


Presidential Address in behalf of the National Anesthesia 
Research Society. 

During the Joint Scientific Sessions of the Interstate 
and N. A. R. S., the following papers were presented: The 
Hemoglobin Index as an Indication of Oxygen Need Dur- 
ing Anesthesia, (Chairman’s Address), W. I. Jones, D. 
D.S., and Clayton McPeek, M.D., Columbus, O.; Further 
Studies in the Effects of Anesthetics on Animals Infected 
with Tuberculosis Through the Respiratory Tract, J. B. 
Rogers, M.D., Cincinnati; The Rate of Evaporation of 
Ethyl Chlorid from Oils, Charles Baskerville, Ph.D., New 
York City; Primary and Secondary Nitrous Oxid Satura- 
tion for Relaxation and as a Test of the Patient’s Ca- 
pacity for Operation, E. I. McKesson, M.D., Toledo; The 
Value of Blood Chemistry to the -Anesthetist, John J. 
Buettner, M.D., Syracuse; Air Control and the Reduction 
of the Postoperative Death Rate, Ellsworth Huntington, 
Ph.D., New Haven; An Explanation for the Antagonistic 
Action of Substances Such as Caffein to the Action of 
Narcotics, W. E. Burge, M.D., Urbana; Draw-Over Ether 
Anesthesia and Its Results from a Study of Cases, A. S. 
McCormick, M.D., Akron; The Drop Method of Ether- 
Vapor Anesthesia and Apparatus for its Administration, 
S. Griffiths Davis, M.D., Baltimore; The Oral Adminis- 
tration of Nitrous Oxid-Oxygen Anesthesia for Prolonged 
Neurological Operations, George W. Tong, M.D., Brook- 
lyn; Experiences with Anesthesia in Major Intrathoracic 
Surgery: A Consideration of the Intrapharyngeal vs. the 
Intratracheal Method, Wm. Branover, M.D., New York 
City; Anesthesia for Operations on Children, Edward W. 
Beach, M.D., Philadelphia; The Psychology of Music in 
Relation to Anesthesia, Esther Gatewood, Ph.D., Pitts- 
burgh; and The Specialty of Anesthesia in Relation to 
the Medical Schools and Teaching Hospitals, Isabella C. 
Herb, M.D., Chicago. 

During the Joint Session of the Interstate and N. A. R. 
S. with the Odontological Society of Western Pennsyl- 
vania the following papers were presented: Nitrous Oxid- 
Oxygen—Anesthol for Extraction Operations, M. Ecker, 
D.D.S., New York City; Standardization of Nitrous Oxid- 
Oxygen Anesthesia Induction, J. A. Heidbrink, D.D.S., 
Minneapolis; Selective Anesthesia for Oral Surzery, 
Charles Burmeister, D.D.S., Cincinnati, and on request 
from many of those present Dr. McKesson repeated his 
paper, previousy delivered. 

During the Joint Session of the Interstate and N. A. R. 
S. with the Medical Society of the State of Pennsylvania 
the following papers were presented: Blood Pressure 
Guides During Anesthesia, and Operation, A. H. Miller, 
M.D., Providence; Further Studies in Carbon Dioxid In- 
halation After Anesthesia, Stanley P. Reimann, M.D., 
Philadelphia; Third Stage Ether Anesthesia: A Sub- 
Classification, Arthur E. Guedel, M.D., Indianapolis; The 
Anesthesia Problem in Lung Surgery, James T. Gwath- 
mey, M.D., New York City; Nitrous Oxid-Oxygen Anes- 
thesia and Analgesia in Normal Labor and Operative 
Obstetrics, W. C. Danforth, M.D., Evanston, and Nitrous 
Oxid-Oxygen Anesthesia for Sinus and Tonsil Surgery 
in the Forward Inclined Sitting Posture, Ira O. Denman, 
M.D., Toledo. 

Through the courtesy of Drs. J. R. McCurdy, J. Wade 
Elphinstone, and C. M. Thomas anesthesia clinics were 
held at the St. Francis, Allegheny General and South Side 
Hospitals on Wednesday and Thursday mornings and a 
number of the visiting anesthetists were able to demon- 
strate the newer methods of anesthesia. 

The N. A. R. S. Committee awarded $50 prizes to Drs. 
S. P. Reimann and E. I. McKesson and $25 prizes to Drs. 
Arthur E. Guedel, James T. Gwathmey, J. B. Rodgers and 
Elisworth Huntington for the best research papers pre- 
sented during the meeting. 

The Annual Dinner was served at the William Penn 
Hotel and was a very enjoyable affair and was enlivened 
with music, singing and after-dinner speaking. The presi- 
dents of five anesthesia societies were present. As usual 
the visiting ladies were delightfully entertained at theater 
parties and sight-seeing trips and country club teas. 

The following candidates of the medical and dental pro- 
fessions were elected to membership: Drs. E. E. Allgeyer, 
New Orleans; G. A. Allison, Cleveland; Frank O. Barrett, 
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El Paso; Philip B. Benz, Pittsburgh; Philip E. Brundage, 
Cresskill, N. J.; Archer C. Bush, Verona, N. J.; Ansell M. 
Caine, New Orleans; F. M. Caldwell, Pittsburgh; C. E. 
Carroll, Pittsburgh; Geo. W. Cooperrider, Columbus, O.; 
Harry Depan, Glens Falls, N. Y.; R. M. Erwin, Pitts- 
burgh; G. H. Gehrmann, Parlin, N. J.; G. M. Geldert, 
Ottawa, Canada; H. D. Graham, Brownsville, Pa.; Bessie 
Greenberger, Pittsburgh; Dewitt Hall, Pittsburgh; R. B. 
Hammond, White Plains, N. Y.; S. S. Haudenshield, 
Carnegie, Pa.; J. A. Hiedbrink, Minneapolis; John T. 
Henderson, Cleveland; David E. Hoag, Pueblo, Col.; 
Harry E. Hunt, Newark, O.; Bertha van Hoosen, Chicago; 
W. J. Hunnicutt, Asheville, N. C.; John M. Jamison, 
Pittsburgh; Gainor Jennings, West Milton, O.; Gordon L. 
Jepson, London, Canada; Maurice V. Kahler, Indianapo- 
lis; F. L. Long, Zanesville, O.; M. M. Lower, Canton, O.; 
Herbert B. Mason, Calais, Maine; J. L. McBride, Pitts- 
‘burgh; Lester D. Norris, Fairmount, W. Va.; Samuel E. 
Sawyer, Lewiston, Maine; W. T. Shannon, Detroit; Geo. 
W. Tainter, Jr., St. Charles, Mo.; Wm. F. Temple, Jr., 
Boston; C. M. Thomas, Pittsburgh; Elizabeth S. Tibbets, 
Cumberland, Md.; Ivy S. Titzell, Salina, Kan.; Wm. F. 
‘Tremaine, Rome, N. Y.; Geo. W. Tong. Brooklyn; Everett 
A. Tyler, Philadelphia; Henry Clay Veatch, San Fran- 
isco; Don A. Warren, Hamilton, Canada; Charles J. 
Wells, Syracuse, N. Y.; Marion L. White, Dixon, IIls. 

During the final Executive Session the uniform Resolu- 
tions against the lay anesthetist and in favor of a Section 
in the A. M. A. were unanimously passed. The Secretary 
was voted an appropriation of $300 and expenses for 
services during the past year. The next piace of meet- 
ing and date were left to the decision of the Executive 
Committee. 


Quarterly Index 


THE MANAGEMENT OF 
Wisconsin Med- 


ANESTHESIA AND ANALGESIA IN 
Dystocia. C. H. Davis, Milwaukee. 
ical Journal, October, 1920. 

ANESTHESIA, GENERAL, vs. LoCAL For FAucIAL TonsiL RE- 
MovAL. Frank D. Boyd, Fort Worth, Texas. South- 
ern Medical Journal, October, 1920. 

ANESTHESIA IN ToNsIL AND ApDENOoID Operations. C. 
Yorke. British Medical Journal, August 28, 1920. 
ANESTHESIA, GENERAL, PRESENT Status or. A. Rodriguez 

Agana. Semana Medica, Buenos Aires, April 29, 1920. 

Vol. 27, No. 18. 

Apparatus—A SyRINGE FoR ANEs- 
THESIA. W. W. Babcock, Philadelphia. Surgery, 
Gynecology and Obstetrics, August, 1920. 

-APPARTUS—NEW Form or ETHERIZING Device FoR USE IN 
ANIMAL EXPERIMENTATION, G, Raap and D. E. Jack- 
son, Cincinnati. Journal of Laboratory and Clinical 
Medicine, August, 1920. 

ANESTHESIOLOGY AND THE ANESTHETIST, 
Status oF, Eleanor Seymour, Los Angeles. 
nia State Journal of Medicine, October, 1920. 

BENZYL ALCOHOL For TootHAcHE. D. I. Macht, Baltimore. 
Journal American Medical Association, October 30, 
1920. 

“Carpiac Upset, AcuTE, OccuRRING DurRING oR FOLLOWING 
SurRGIcAL OPERATIONS: THEIR MECHANISM AND MAN- 
AGEMENT. Samuel A. Levine, Boston. Journal Amer- 
ican Medical Association, September 18, 1920. 

COCAINE, ACTION OF ON THE SPLANCHNIC AND CERVICAL 
SYMPATHETIC NEUROMUSCULAR MeEcHANIsMs. A. L. 
Tatum, Chicago. Journal of Pharmacology and Ex- 
perimental Therapeutics, September, 1920. 

ETHER ADMINISTRATION, SIMPLE METHOD oF COMBINING, 
WITH THE VERNON HArcourt INHALER, H. P. Fairlie, 
British Medical Journal, September 18. 1920. 

EtuHer ANESTHESIA, EFFECT OF ON ALKALI RESERVE. W. S. 
Carter, Galveston, Texas. Archives of Internal Medi- 
cine, September 15, 1920. 


THE PRESENT 
Califor- 


ETHER IN THE TREATMENT OF CovucH. 
Audrain. Medicine, Paris, August, 1920, Vol. 1, No. 
11. 


INTRACARDIAC INJECTIONS FOR COLLAPSE. 


K. Vogeler. 


Deutsche medizinische ‘Wochenschrift, Berlin, July 1, 
1920, Vol. 46, No. 27. 

INTRATRACHEAL ANESTHESIA BY THE NASAL ROUTE FOR 
OPERATIONS ON THE MouTH AND Lips. S. Rowbotham. 
British Medical Journal, October 16, 1920. 

LocaL AnestHesia. T. B. Smith, Morenci, Arizona. 
Southern Medicine, September, 1920. 

LocaL ANESTHESIA IN ABDOMINAL SurGERY. Sofus 
Wideroe and Otto C. Borchgrevink. Norsk Magazin 
or Laegevedenskaben, November, 1920, Vol. 81, No. 

LocaAL ANESTHESIA, EFFect OF A RING OF, ON INFLAMMA- 
TORY Processes. E. Wehner. Zentralblatt fiir Chir- 
urgie, Leipzig, June 5, 1920, Vol, 47, No. 23, also A. W. 

eyer. August 7, 1920, Vol. 47, No. 32. 

LocaL ANESTHESIA—NERVE BLOCKING FoR DACRYOCYSTEC- 
tomy. R. R. Gil Semana Medica, Buenos Aires, 
June 17, 1920, Vol. 27, No. 25. 

Loca ANESTHESIA—NERVE BLOCKING FOR GOITER OPERA- 
TIONS. Ws, Forster. Muenchener medizinsche Woch- 
enschrift, Munich, July 30, 1920, Vol. 67, No. 31. 

LocaL ANESTHESIA—PARAVERTEBRAL AND PARASACRAL 
ANESTHESIA. F. Rick. Monatsschrift fiir Geb. und 
Gynakologie, Berlin, July 5, 1920. 

LocaL ANESTHESIA—PARAVERTEBRAL ANESTHESIA FOR Ex- 
TRAPLEURAL THORACOPLASTY IN THE ‘TREATMENT OF 
PutmMonary TusBercutosis. P. Bull. Lancet, Lon- 
don, October 16, 1920. 

Loca, ANESTHESIA—BiER’s REGIONAL VENOUS ANESTHE- 
sta. H. B. Taylor. China Medical Journal, July, 1920, 

LocaL ANESTHESIA—TOxIC Errects oF REGIONAL ANES- 
THESIA. ‘F. Hering. Zentralblatt fir Chirurgie, 
Leipzig, July 3, 1920, Vol. 47, No. 27. 

LocaL ANESTHESIA—SPLANCHNIC NERVE ANESTHESIA. 
NOlle. Deutsch medizinische Wochenschrift. Berlin, 
July 1, 1920, Vol. 46, No. 27. 

Loca, ANESTHESIA—NERVE BLOCKING OF THE SPLANCHNICS 
FOR ABDOMINAL Operations. G. Buhre. Bruns Bei- 
trage zur klinische Chirurgie, Vol. 118, p. 51; also 
L. Driiner, Vo!. 118, p. 222. 

LocAL ANESTHESIA—BLOCKING THE SPLANCHNIC NERVES. 
E. Paul. Weiner klinische Wochenschrift, Vienna, 
June 10, 1920, Vol. 33, No. 24. 

Loca, ANESTHESIA, SLOUGHING IN, Its CAUSES AND PRE- 
VENTION. Jacob A. Ruben, Pittsburgh, Pa. Pennsyl- 
vania Medical Journal, September, 1920. 

LocaAL ANESTHESIA, TECHNIC FOR ENUCLIATION OF TON- 
sits [WirH. E. G. Gill, Roanoke. Virginia Medical 
Monthly, August, 1920, 

LocAL ANESTHESIA FOR TONSIL OPERATIONS, A SIMPLIFIED 
Tecnunic ror. W. T. Patton, New Orleans, La. 
Southern Medical Journa!. October, 1920. 

Loca, ANESTHESIA FOR VAsotomy. R. R. Herbst and AI- 


vin Thompson, Chicago. Illinois Medical Journal, 
September. 1920. 

LocaL ANESTHETICS, ANTISEPTIC ACTION OF AGAINST 
STAPHYLOococcus AuREUS AND B. Cort. D. I. Macht 


and Y. Santani, Baltimore. Also ANTIsEPpTic ACTION 
oF BenzyL ALCOHOL AND OTHER LocAL ANESTHETICS 
AcAtnst Gonococcus. E. O. Swartz, Baltimore, 
Journal of Urology, August, 1920. 

NEURALGIA, TREATMENT OF, WitH INJECTIONS OF ANES- 
THETICS UNnper Pressure. A. Poniemunski. 
Deutsche medizininche Wochenschrift, Berlin, June 
10, 1920, Vol. 46, No. 24. 

Nitrous Ox1p-Oxycen 1n Major SurGery, TECHNIC FOR 
ADMINISTRATION OF. B, H. Harms, Omaha. Nebraska 
State Medical Journal, August, 1920. 

Nitrous Ox1tp-OxyceN ANESTHESIA, PRESENT STATUS OF. 
M. H. Clark, Kansas City. Missouri State Medical 
Association Journal, October, 1920. 

Nitrous Oxip-OxyGEN wiTH REBREATHING, USE oF AS A 
GENERAL SurcicAL ANESTHETIC. G. W. Daniell. 
Medical Journal of South Africa, June, 1920. Also 
South African Medical Record, September 11, 1920. 

PREOPERATIVE PREPARATION OF DIABETIC PATIENTS AND 
THEIR SUBSEQUENT TREATMENT. M. Kahn, New York 
City. Surgery, Gynecology and Obstetrics, October, 
1920 

Illinois 


SAcrAL ANESTHESIA, Irving Perrill, Chicago. 


Medical Journal, September, 1920. 


| 
it 
i 
a 
‘ 
a 
ted 
# 
is 
a 
4 


American Journal of Surgery. 


QUARTERLY SUPPLEMENT of 
ANESTHESIA & ANALGESIA 


(American Journal of Anesthesia and Analgesia) 


OFFICIAL ORGAN 
American Association of Anesthetists National Anesthesia Research Society 
Inter-State Association of Anesthetists New York Society of Anesthetists 
Providence (R. I.) Society of Anesthetists 


EDITOR 
F,. HOEFFER McMECHAN, A.M., M.D. 
ASSOCIATES 

JAMES TAYLOE GWATHMEY, M.D., FRANCIS E. SHIPWAY, M.A., M.D. 

DUDLEY W. BUXTON, M.D., M.R.C.P., CHARLES K. TETER, D.DS., 

WILLIS D. GATCH, M.D., F.A.C.S., CARROLL W. ALLEN, M_D., F.A.C.S., 

JOHN D. MORTIMER, M.D., F.R.C.S., EDWARD H. EMBLEY, M.D., B.Ch., 

PROF. C. BASKERVILLE, Ph.D., F.C.S., TORRANCE THOMSON, M.D., 

ARTHUR E. HERTZLER, M.D., F.A.C.S., PROF. YANDELL HENDERSON, Ph.D., 

WM. HARPER DEFORD, D.D.S., M.D., E. I. McKESSON, M.D., 

ISABELLA C. HERB, M.D., ARTHUR E. SMITH, M.D., D.DS., 

G. A. H. BARTON, M.D., J. F. W. SILK, M.D., 
April CONTENTS OF THIS ISSUE 1921 
BLOOD PRESSURE GUIDES DURING ANESTHESIA AND OP- A. H. Miller 

ERATION ~ Providence, R. I. 34 
A DROP METHOD OF ETHER VAPOR ANESTHESIA AND AP- S. G. Davis 

PARATUS FOR ITS ADMINISTRATION - - - : Baltimore, Md. 37 
PRIMARY AND SECONDARY NITROUS OXID SATURATION AS eieiiual 

A TEST FOR DETERMINING THE CAPACITY OF THE PA- “Toledo, 0. 

TIENT FOR OPERATION - 43 
STUDIES IN THE EFFECTS OF NITROUS OXID-OXYGEN AN- ienigh:. oes 

ESTHESIA ON ANIMALS INFECTED WITH TUBERCULOSIS Senctamaah @. 

THROUGH THE RESPIRATORY TRACT = ae 44 

. Le d 

THE PSYCHOLOGY OF MUSIC IN RELATION TO ANESTHESIA  Pittshursh Pa. 47 
ANESTHESIA IN RELATION TO MEDICAL SCHOOLS AND I. C. Herb 

HOSPITALS  - - Chicago, Ils. 
ON THE RATE OF EVAPORATION OF ETHYL CHLORID FROM C. Baskerville 

OILS New York City 52 
SYNERGISTIC ANESTHESIA FOR DENTAL SURGERY - Mon 54 
STANDARDIZATION OF NITROUS OXID- OXYGEN ANESTHE- J. A. Hiedbrink 

SIA INDUCTION - - - - Minneapolis, Minn. 56 

DEPARTMENTS 


BOOK REVIEWS - - - 62 QUARTERLY INDEX - 63 


1. 
: 
iS q 
n 
J. 
"9 
L 
d 
F 
), 
l, 
, 


4 American Journal of Surgery 
3 Anesthesia Supplement 


MILLER—BLoop PRESSURE GUIDES. 


BLOOD PRESSURE GUIDES DURING AN- 
ESTHESIA AND OPERATION.* 
ALBERT H. M.D., 
PROVIDENCE, R. I. 


Shock is defined as an acute prostration of the 
vital functions. Such a condition resulting from 
surgical traumatism is designated surgical shock. 
In view of the confusion attending our ideas of 
surgical shock, it is well to restrict the use of this 
term to the limits of the definition, employing other 
designations for the effects of hemorrhage or of 
anesthetic drugs. ‘ 

From a review of the reports of several hospit- 
als, it appears that from 15 to.45 per cent. of the 
postoperative mortality is ascribed to surgical 
shock. These fatalities occur not only among the 
serious cases but following such trivial operations 
as incision and drainage, minor amputations, the 
reduction of simple fractures, and uncomplicated 
appendectomies. We cannot continue to be satis- 
fied with our diagnosis of surgical shock in these 
cases without a more careful study of the subject 
than has been made in the past. 


NECESSITY FOR ROUTINE BLOOD PRESSURE EXAMINA- 
TION. 

Considering the frequency with which the diag- 
nosis of surgical shock appears, in trivial as well as 
among serious cases, and the value of blood pres- 
sure tests in detecting this condition, it seems rea- 
sonable to require that routine blood pressure ex- 
aminations be made in every operative case. The 
systolic and diastolic pressures, by the auscultatory 


method, are to be taken and recorded at the prelim- 


inary examination, at 5 or 10 minute intervals dur- 
ing each operation, and as frequently following 
operation as may be indicated by the condition of 
the patient at the termination of operation. The 
topics for investigation include the effects of surgi- 
cal traumatism and of other factors found to mod- 
ify the blood pressure during operation; such as 
the temperature of the operating room, the posture 
of the patient, an obstruction of the airway, the 
patient’s organic defects, the influence of hemor- 
rhage, or the effect of anesthetic drugs. 
EFFECTS OF SURGICAL TRAUMATISM. 

Accepting the blood pressure as a reliable index 
to shock, if the usual conception of surgical shock 
were correct, we should expect to find a distinct fall 
in blood pressure attending every severe surgical 
operation and the effect should be more pronounced 


- *Read during the Sixth Annual Meeting of the Interstate Associa- 

tion of Anesthetists, in Joint Session with the Medical Society of 
the State of Pennsylvania and the National Anesthesia Research 
Society, William Penn Hotel, Pittsburgh, October 5-7, 1920. 


in case the patient had not the protection supposed 
to be afforded by deep anesthesia. On the con- 
trary, routine blood pressure work shows that if 
the factors other than surgical traumatism be fav- 
erable, the most severe surgical manipulations may 
regularly be performed without marked change in 
cither the blood pressure or the pulse rate. Given 
a smooth, light anesthesia, an operating room at a 
temperature between 70° and 80° Fahrenheit, an 
organically sound patient, the dorsal position, pro- 
tection from hemorrhage and from obstruction to 
the respiration; gastro-enterostomy, intestinal re- 
section, cholecystectomy, complete proctectomy, 
and major amputations are regularly accompanied 
by no marked change in the blood pressure. This 
a statement not of theory but of fact and can be 
demonstrated from the blood pressure charts of 
hundreds of operations. 

It is not the intention to state that shock cannot 
be produced by surgical manipulations but that, in 
the present development of surgical technic, the 
condition diagnosed as surgical shock usually re- 
sults not from surgical traumatism but from other 
factors which if understood might be controlled. 

EFFECT OF HEMORRHAGE. 

In the presence of considerable hemorrhage, the 
blood pressure may fall steadily with a corre- 
sponding increase in the pulse rate or both pulse 
and blood pressure may remain stable for some 
time and then suddenly give way. In a case of 
persistent hemorrhage from the hepatic vein, the 
pulse and blood pressure were unaffected for 30 
minutes. During the next 10 minutes, the systolic 
pressure changed from 150 to 90 mm., the diatolic 
from 110 to 80 mm., the pulse pressure from 40 
to 10 mm., and the pulse rate from 92 to 132. In 
such a case, a knowledge of the circulatory condi- 
tion as shown by the blood pressure readings is of 
inestimable value to the surgeon. 

INFLUENCE OF THE PATIENT'S CONDITION. 

While the blood pressure of the vigorous 
patient’s is more stable, in the cases in which re- 
sistance is seriously lowered from any cause, a pro- 
gressive drop in the systolic, diastolic, and pulse 
pressures results from factors which ordinarily 
would not affect the blood pressure. The patients 
suffering from traumatic or surgical shock are 
especially susceptible to the effect of the anesthetic. 
These cases may be safely and satisfactorily anes- 
thetized with a very small amount of the anesthetic 
but under the usual dosage, rapidly develop a dan- 
gerous drop in blood pressure. The blood pressure 
of the stout patients, especially those with damaged 
hearts, is susceptible to changes in posture and to 
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protracted abnormal postures. The blood pres- 
sure readings are a reliable guide to the limit of 
safety in such cases. 

A number of patients suffering from exophthal- 
mic goiter or from cardiovalvular defects, espe- 
cially those of the aortic valves, exhibit a phenome- 
non which has not been explained. While under 
the anesthetic and for some hours following, the 
fifth blood pressure phase, which may previously 
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have shown the usual relation to the fourth, sinks 
to zero. As the diastolic pressure in these cases is 
vbviously not zero. we here find a powerful argu- 
ment for reading the diastolic pressure at the 
fourth rather than the fifth phase. 


EFFECT OF RESPIRATORY OBSTRUCTION. 

The systolic pressure varies during the respira- 
tory cycle, being less during inspiration and great- 
est at the beginning of expiration. If the airway 
is obstructed from any cause, the variation be- 
comes greater, amounting in some instances to 50 
mm., the systolic and pulse pressures being in- 
creased, with little change in the diastolic pressure. 
If the obstruction persists, there is a steady fall in 
the: systolic and diastolic pressures. Respiratory 
obstruction is not always immediately noticeable 


‘and the cause is sometimes difficult to locate. In 


these cases the blood pressure is a guide of great 
value. A frequent cause of a partial obstruction 
of the airway is the neck band of the patient’s 
shirt which becomes tightly drawn across the 
trachea as a result of moving the patient on the 
table. A falling blood pressure may quite fre- 
quently be traced to dyspnea due to the weight of 
a surgical assistant resting on the patient’s chest. 
The steady decline in blood pressure demonstrates 
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that this is a vicious practice which must be im- 
mediately and effectually corrected. 


EFFECT OF TEMPERATURE. 

In an operating at a temperature of 50° Fahren- 
heit, with the exposure of viscera required for an 
intestinal resection, the systolic pressure declines 
steadily at the rate of a millimeter a minute. If 
the condition is recognized and the room is quickly 
heated, the blood pressure soon recovers. A drop 
in blood pressure, usually but not always transient, 
results from hot or cold applications to extensive 
visceral or muscular surfaces or from irrigation 
of body cavities with hot or cold solutions. In 
these cases the blood pressure is a warning and a 
guide. 

EFFECT OF POSTURE. 
A sudden change in the position of the anesthet- 
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ized patient results in a distinct drop in the blood 
pressure. In several instances the change from 
dorsal to Trendelenburg position has been immedi- 
ately followed by a fall of 60 mm. in the systolic 
pressure. This change was not accompanied by an 
immediate effect on the pulse rate. The change 
from the dorsal to the prone position has an even 
greater effect on the blood pressure. Usually but 
not always this fall in blood pressure is quickly 
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Chart 3. Illustrating the lack of effect on blood pressure 
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rectified. In one instance, a patient who had un- 
dergone a breast amputation was propped up in 
the sitting position for the application of the band- 
age and immediately died. 

Protracted use of abnormal postures may result 
in serious blood pressure changes. The dorsal is 
the position of choice for the anesthetized patient. 
In the lithotomy position the systolic pressure is in- 
creased. There is a further increase if the hips are 
elevated. In the Trendelenburg, the reverse Tren- 
delenburg, or the prone position the systolic pres- 
sure steadily declines. These changes are more 
pronounced in case the patient is profoundly an- 
esthetized. As a result of the routine use of the 
Fowler postoperative posture, many patients with 
resistance already’ otherwise impaired, have un- 
doubtedly died. The use of this position must be 


condemned unless the patient’s condition is first 

proved to be satisfactory by blood pressure tests, 
EFFECT OF ANESTHESIA. | 

During the induction of general anesthesia, there 

is frequently a rise in the systolic pressure, some- 

times amounting to 30 mm. This change is tran- 

sient and within twenty minutes from the begin- 

ning of anesthesia the average pressure should rest 

at the usual level. As the anesthesia progresses, 
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Chart 4. Illustrating the smooth blood pressure charts 
obtained under ether oil colonic anesthesia. 


there is a steady decline in the systolic pressure but 
under a light degree of anesthesia the fall in blood 
pressure during an operation of the customary 
duration is so slight that it is not generally noted. 
A profound anesthesia is accompanied by a marked 
decline, affecting the systolic, diastolic, and pulse 
pressures. 

Anesthesia may be considered under three head- 
ings; according to the effect (1) on consciousness, 
(2) on the muscular system, and (3) on the vital 
functions. The classical signs of so-called surgical 
anesthesia depend upon the effects on conscious- 
ness and on the muscular system and disregard the 
effect upon the vital functions. As a result it hap- 
pens that a patient who is suffering from an over- 
dose of the anesthetic, with a falling blood pres- 
sure, a cold skin, a profuse perspiration, and 
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Cheyne-Stokes respiration may still show the signs 
of insufficient anesthesia. Often enough a patient 
has died from anesthetic overdosage when the sur- 
gean was complaining of insufficient muscular re- 
laxation and urging the anesthetist to get the 
patient under. In such cases the blood pressure 
tests, closely measuring the effect of the anesthetic 
upon vital functions, become the most valuable 
indication of overdosage or approaching overdos- 
age of the anesthetic. The strenuous patient may 
survive a tremendous overdosage but in the cases 
of vital depression, as from shock or hemorrhage, 
a slight overdosage tips the scale to the side of 
failure. The fatality is attributed to surgical 
shock but the blood pressure evidence indicates 
that the effect of surgical traumatism is usually 
negligible in comparison with anesthetic over- 
dosage. 


VALUE OF BLOOD PRESSURE IN OPERATIVE SURGERY. 
Besides opening the interesting and important 
field of study which has been described, the blood 
pressure tests are often of great immediate value 
in operative surgery. In the preoperative exami- 
nation; in detecting nephritis or cardiovalvular 
lesions, in estimating the gravity of cardiac de- 
fects, and in determining the degree of cardiac 
defects, and in determining the degree of vital de- 
pression from hemorrhage or traumatic shock, 
these tests are of incomparable usefulness. Dur- 
ing the operation, blood pressure readings warn us 
of the presence of injurious factors which we aim 
to avoid and in unavoidable vital depression from 
shock or hemorrhage furnish a reliable index to the 
degree to which the depression may, with a fair 
aiount of safety, be allowed to progress. 

Blood pressure is our most certain guide to the 
condition of the circulatory system. The fact that 
a majority of surgeons and anesthetists overlook 
che importance of blood pressure tests in their 
work is difficult of explanation. 
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THE AMERICAN ASSOCIATION OF ANESTHETISTS 
WILL HOLD ITS NINTH ANNUAL MEETING AT THE 
HOTEL BELLEVUE, BOSTON, MASS., JUNE 6-8, THE 
FIRST THREE DAYS OF A. M. A. WEEK. A SPLENDID 
PROGRAM IS IN PREPARATION SO MAKE YOUR PLANS 
NOW TO ATTEND. THE A. A. A. HAS ALSO BEEN 
GRANTED ONE SESSION OF THE A. M. A. SECTION ON 
MISCELLANEOUS TOPICS FOR A PROGRAM OF ANES- 
THESIA PAPERS. THE A. A. A. SECTION ON OBSTET- 
RICS WILL ALSO PRESENT A SYMPOSIUM ON ANES- 
THESIA, 


A DROP METHOD OF ETHER VAPOR 
ANESTHESIA AND APPARATUS FOR 
ITS ADMINISTRATION.* 

S. GriFFitu Davis, M.D., 
BALTIMORE, Mp. 


Neither the subject of drop ether nor that of 
ether vapor anesthesia is new, but the two methods 
in combination, with the ether vapor delivered to 
the patient by the force of its own expansion, an 
expansion brought about by its volitization, is 
seldom, if ever, made use of. 

In 1876, J. E. Adams used the force produced 
by the expansion of ether to drive the vaporized 
ether through a rubber tube in order to deliver it 
to a patient for the purpose of producing anes- 
thesia. He put ether in the reservoir of a Hawks- 
ley Medical Inhalor placed in a tin of water, kept 
at a temperature of 100° F. to insure volitization’. 
Later, Molliere used the same method to produce 
rectal anesthesia. He immersed the ether container 
in water kept at a temperature of 122° F.? 

IMPORTANT CONSIDERATIONS. 

It is not my purpose to enter into an extensive 
discussion of the merits or demerits of the drop or 
vapor methods. I hope to spend the major portion 
of my time in emphasizing the advisability of pre- 
paring the ether for inhalation, the importance of 
a continuous flow of ether of a greater or less vol- 
ume, as conditions present themselves, throughout 
the operative procedure and to the description of a 
simple apparatus for the purpose. 

Firmly believing that ether is by far the most 
important anesthetic agent we have and the least 
harmful, when properly administered, I have been 
greatly concerned as to the most efficient method 
of administration. 

I long since discarded the closed cone method tor 
the so-called open drop method of administering 
ether. I say so called, because the ether is dropped 
or more often poured on the mask at irregular in- 
tervals and quantities, at times the patient getting 
no ether at all, at other times being almost drowned 
in ether. Realizing that the open, drop method, 
even though it may be properly administered, is 
rather a crude procedure, it has been my aim to 
devise some method by which the ether could be 
properly prepared for inhalation, before it is de- 
livered to the patient. 

We cannot, in my judgment, question the advisa- 
bility of preparing the ether for inhalation by 


*Read during the Sixth Annual Meeting of the Interstate Asso- 
ciation of Anesthetists in et Session with the National Anes- 
thesia Research Society, William Penn Hotel, Pittsburgh, October 
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vaporizing and warming it to approximately body 
temperature ; and neither can we question that there 
should be a continuous flow of the ether vapor, of 
greater or less volume, during the entire period of 
narcosis, in order that the narcosis may be main- 
tained at the proper level for the operative pro- 
cedure. 

The dose should be as small as will permit the 
surgeon to do his work without disturbance, such 
as would be caused by the movement of the patient, 
-contraction of muscles, vomiting, or improper re- 
laxation. We cannot state any definite dose as 
suitable for all cases, neither can we content our- 
selves by administering a stated dose per minute 
throughout the various stages of the operation. <—[he 
condition of the patient should be and must be the 
guide to indicate the amount to be given. 

We know that some patients are very much 
more susceptible to the effects of ether than others. 
Just as a definite dose of morphin or even quinin 
will have the desired effect in one individual and a 
very unhappy result in others; and as a different 
result may occur in the same individual under dif- 
ferent conditions, so it is also with ether, some 
patients take a much larger dose than others to pro- 
duce the desired results and some patients take 
more or less under different circumstances. 


VALUE OF WARMED VAPOR. 

At the time I developed my copper coil warming 
apparatus in 1909, while demonstrating it to Dr. 
Harvey Cushing, his first remark, upon inhaling the 
warined ether vapor, was “it is not nearly so irri- 
tating to the respiratory tract as the cold vapor.” 

Dr. Albert H. Miller states that cold ether vapor 
is much more irritating to the respiratory passages 
than the same vapor is when warmed. He also 
states that one can readily inhale a concentrated 
ether vapor at 95° F. while the same vapor at 45° 
F. is irrespirable by any conscious person.® 

On one occasion while using a wash bottle device 
for the administration of ether vapor, through a 
nasal tube inserted in the nasopharynx, the sur- 
geon introduced his finger into the nasopharynx, 
after the removal of the tonsils in order to palpate 
for adenoids. As he did so, he exclaimed “‘it feels 
like an icehouse in this patient’s throat.” 

It has been my experience that patients respond 
to the effect of the warmed vapor very much more 
rapidly than the cold and likewise recover in a 
much shorter time. I have frequently observed a 
difference in the action of the pupils under the two 
conditions. Using warm vapor, I find upon carry- 
ing a patient to the stage of true surgical narcosis 
(the pupils being normal in size and activity), the 


* atmospheric air alone. 


narcosis can be brought to the beginning of the 
fourth stage with a widely dilated fixed pupil in a 
much shorter time and with less ether than with 
cold vapor, and also that the pupils resume their 
normal state much more promptly. 

With the open drop method, it is very difficult t to 
carry out an experiment which will indicate the 
actual temperature of the inspired ether vapor and 
air, as the temperature under the mask varies so 
greatly with each expiration and inspiration. It 
likewise varies greatly with the patient breathing 
atmospheric air alone at the temperature of the 
operating room. However, with a chemical ther- 
mometer carefully adjusted under the mask, so that 
it does not come in contact with the gauze covering, 
but is so arranged that only the current of inspired 
and expired gases come in contact with the ther- 
mometer, an approximate temperature can be 
ascertained. 

With the patient simply inhaling the atmospheric 
air through the inhaler, a mean temperature of 
34.5° C. was observed, with the addition of ether 
on the mask, the mean temperature at times was 
found to be approximately 21.5° C., showing a dif- 
ference of 13° C. caused by the refrigerating effect 
of the ether. This refrigeration is very much in- 
creased when the gauze, covering the mask, is over- 
saturated. It is quite evident that a temperature 
far below this would be produced by drawing a cur- 
rent of air through several layers of gauze, which 
are saturated with ether and frequently covered 
with frost, or indeed at times frozen stiff. Under 
such conditions, the patient would probably be 
drawing gases into the air passages which have 
been cooled to approximately the freezing point of 
water. 

With the patient inhaling the atmospheric air and 
ether vapor prepared by the apparatus, which I will 
describe later, a mean temperature of 34.5° C. was 
observed under the mask. This is precisely the 
temperature observed with the patient inhaling the 
Therefore, it seems to me, 
that it is far better to prepare the ether before in- 
halation by vaporizing it and warming it to ap- 
proximately body temperature. 

DESCRIPTION OF APPARATUS. 

I wish to picture an apparatus, simple, small and 
easily portable, used by me, almost to the exclusion 
of other methods, for two and a half years. This 
apparatus may be described briefly, as consisting 
of two portions, first: an ether reservoir or dropper, 
secondly: a vaporizer and warmer. 

The ether reservoir is made from a No. 4 Royal 
Oil Cup, so modified as to make a most efficient 
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ether dropper and which can readily be used for 
dropping ether upon a mask,, when the open drop 
method is employed. 


It was found that the cork gaskets at the end 


of the glass cylinders, in the reservoir and the sight 


Fig. 1. Author’s Apparatus for Drop Ether Vapor Anes- 
thesia, ready for use. 
feed, were soon destroyed by the action of the 
ether, consequently, it was necessary to find some 
substance more suitable for the purpose. Dental 
cement answers the purpose most satisfactorily and 
forms a secure joint between the glass and the 


metal. 
The glass of the ether reservoir is graduated so 


that one can readily ascertain the amount of ether 
used, at any period of the administration, and can 
also, by observing the ether drops passing through 
the sight feed, note the rate at which the ether is 


Fig. 2. A vertical section showing the various portions 
ef the apparatus. 
being delivered to the patient at any period of the 


operation. 

A packing box was constructed around the stem 
of the needle valve, in order that the space above 
the ether could be rendered air tight. The pack- 
ing also causes slight resistance to the movement 


of the needle valve. 
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The opening in the metal top of the reservoir was 
enlarged and guarded with a perforated plug, ter- 
minating in a nipple for the attachment of a rubber 
tube, for the administration of gas and oxygen, as 
well as oxygen alone, or with ether. 

Upon the upper surface of this top, a dial is 
marked off, with markings at intervals of half an 
inch, beginning at O and terminating at 5, with a 
half-mark between each number. An indicator was 
made to extend from the shaft of the needle valve 
to the circumference of this disc, so arranged that 


Fig. 3. (A) Shows the vaporizing chamber with the cross 
tubes. (B) Water-Jacket with electric light bulb partly 
withdrawn and clamp for locking the bulb in place; also 
hooks for attaching apparatus to operating table. 


when the valve is closed, the indicator is pointing at 
0 and when moved to 1, the ether just begins to 
drop, the flow increasing as the indicator is moved 
forward, until 5 is reached, at which point the ether 
flows in a continuous stream of small volume. The 
ether passes through a sight feed, where the rate 
of drops can be observed by the eye, as they drop 
into the vaporizing and warming chamber, where 
the ether is prepared for inhalation. 

The vaporizer and warmer may be described as 
made up of a central chamber, and about 4 inches 
in length, a cross-section of which is eliptical, the 
long axis being 2 inches, and the short axis 1 inch. 
Passing across this chamber are three tubes, open 
at the end and terminating in a water jacket, which 
surrounds the central chamber. 

The central chamber is completely surrounded by 
water, except at its upper end, consequently there 
is no possibility of the ether vapor being heated to 
a temperature sufficient to form acetic aldehyde. 


Such an accident happened to me on one occasion 
while using an intratrachael apparatus, but fortun- 
ately, it was detected by the pungent odor before 
the introduction of the tracheal tube. 

The cross tubes are for the purpose of giving a 
greater radiating surface for the evaporation of the 
ether, with a minimum amount of heat. They are 
so arranged, one above the other, that the ether 
dropping into the chamber lands upon the upper- 
most tube and gradually trickles down from tube 
to tube until it is all vaporized. 

The ether vapor escapes from this chamber 
through an efferent tube, which starts within the 


Fig. 4. (A) Shows dial on top of ether chamber; head 
of needle valve indicator and opening for filling ether 
chamber. (B) Mask with portion of gauze torn away show- 
ing arrangement of the distributor in the top of the mask. 


chamber at the level of the central cross tube and 
terminates externally in a nipple for the attachment 
of a rubber tube, which conveys the ether vapor to 
the mask. 

A clinical thermometer inserted in the distal end 
of this tube and so arranged as not to touch the 
sides of the tube, nor obstruct the free passage of 
the ether vapor from the tube, will register 35° to 
39° C. according to whether the vaporizer is very 
hot or only sufficiently warm to vaporize the ether. 
The temperature of the vapor also varies, accord- 
ing to the rapidity of its flow. Of course, the 
more rapid the flow, the warmer the vapor. 

There is also a short tube connecting the central 
chamber with the outside air, which is only used 
when gas or oxygen is administered with the ether 
or when oxygen alone is given through. the ap- 
paratus. This tube is closed while giving ether 
alone, or may, of course, be attached to gas or 
oxygen cylinders, 
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Passing in to the side gf the water jacket is an- 
other tube, closed at the inner end and of sufficient 
size to admit a small electric light bulb or electric 
coil, for the purpose of heating the water to the re- 
quired temperature. The little bulb is used, be- 
cause it is a simple matter to pull it out at any time 
to see if the heating apparatus is in working order, 
hence it is more satisfactory than an electric coil. 

The ether vapor is conveyed through a rubber 
tube, about 15 inches in length to a distributor, 
which is placed in the crown of the mask. The dis- 
tributor is made of a %-inch metal tube, about 3 


gauze, layed directly over the patient’s face. I pre- 
fer a wire frame mask patterned very much after 
the Esmarch chloroform inhaler made larger to 
give greater space under the gauze, for the mixture 
of air and ether. I have found the air space should 
have a capacity of approximately 400 cc. The 
most suitable covering for this frame is eight layers 
of ordinary hospital gauze. Other substances, such 
as stockinet or thin flannel may be used. 
REGULATING THE HEATING OF THE APPARATUS. 
This apparatus will not perform its duty unless 
kept warm. As the boiling point of ether is 35° C. 


Fig. 5. The apparatus as set up for the administration 


inches in length, bent at right angles near its inner 
end and terminating in a hollow disc % inch in 
thickness and 1 inch in diameter, the circumfer- 
ence of which is perforated by a number of holes % 
inch in diameter. These holes are in a plane di- 
rectly parallel to the under surface of the crown 


of the mask and direct the current of ether vapor 
in all directions, thus insuring a thorough mixing 


with air before inhaling. 

The stem of this distributor passes through the 
gauze covering the wire mask and can be used with 
any form of mask or with simply a few layers of 


of nitrous oxid-oxygen in combination with ether. 


it is necessary that the water in the jacket be main- 
tained at a temperature of 40° or 50° C. If less 
than 40° the ether will not vaporize promptly drop 
by drop as it enters the chamber and there may be 
an accumulation of excess liquid ether. On the 
other hand, if heated above 50° the ether in the 
reservoir may boil. This, however, is not a serious 
condition but a waste of ether. 

The actual temperature can be ascertained by in- 
serting a chemical thermometer through the open- 
ing leading into the water jacket, by which it is 
filled. For all practical purposes a temperature 
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feeling hot to the hand and not too hot for comfort 
will suffice. 

The ordinary method of heating the apparatus, 
preliminary to use, is to set it in a vessel containing 
boiling water. Here it will heat to the desired 
temperature in about one minute. If we do not 
have boiling water available, a gas or an electric 
heater may be pressed into service. When heated 
by the electric light alone, it takes approximately 
fifteen minutes to reach the proper temperature for 
use. 

THE METHOD OF PROCEDURE FOR ETHER ANESTHESIA. 

With the apparatus heated and in readiness, the 
mask is adjusted over the patient’s face, as for the 
open drop method. The mask is loosely covered 
by an open towel, which acts somewhat as a 
d:aphram, slightly inhibiting the mixture of the 
respiratory gases from the lung and the atmos- 
pheric air, consequently this would be a semi-open 
method of administering ether. 

The indicator, standing at O is gradually moved 
to 1, at which point the ether begins to drop slowly, 
then it is gradually moved to 2, 3, 4 or 5, as 
necessary, according to the response or the re- 
sistance of the individual. For a child 2 will 
suffice. For a robust adult, it is frequently nec- 
essary to carry the indicator to 5 or at times be- 
yond. Great care should be exercised not to in- 
crease the drops too rapidly, as there will be great 
danger of producing irritation to the membranes of 
the throat and larynx, causing the patient to cough 
and prolong the period of induction and also cause 
a flow of mucous and a wet throat, which may give 
us a great deal of trouble during the narcosis. 

At times, it is advisable to administer oxygen 
with the ether or oxygen alone. It is a very easy 
matter to connect the apparatus, by means of a rub- 
ber tube, to preferably a low-pressure oxygen tank ; 
or if this is not available, to a high-pressure tank 
with a reducing valve, which can be pressed into 
service, and the oxygen is allowed to flow through 
the warming chamber and is there mixed with the 
ether continuously dropped in from the ether cham- 
ber, the rapidity of the drops being accurately con- 
trolled by a needle valve. Thus we have the situ- 
ation well in hand, oxygen as desired, either with 
or without the ether. 

By preference, I start my anesthesias by the gas- 
ether sequence, using the semi-open method, as 
with the administration of ether alone. The ap- 
paratus is connected by a tube with a nitrous oxid 
tank, and, if desired, also an oxygen tank. The 
anesthesia is started with gas by the semi-open 
method ; that is the towel is loosely thrown over the 


mask in order to limit the escape of gas into the 
atmosphere and to cause a limited amount of to and 
fro breathing. As an increase in rate of respiration 
is observed, the ether is gradually turned on, exer- 
cising the same great care, not to increase the flow 
to such a degree as to cause irritation to the mucous 
membrane of the throat and larynx, gradually to 
4 or 5, according to the respiration, hold at this for 
ten or twelve respirations, then gradually cut down 
the flow of gas, finally discontinuing the gas and 
proceeding just as with the ether alone. 

ADVANTAGES OF THE APPARATUS AND METHOD. 

The advantages of an apparatus of this sort are 
very great and may be somewhat summarized as 
follows: 

1. The ether is prepared for inhalation by being 
vaporized and warmed to approximately the normal 
temperature of the body before inhalation; also any 
oxygen or gas that may be used are warmed. 

2. Economy from the viewpoint of not requiring 
as much ether as do some of the other methods to 
produce the desired degree of narcosis. 

3. It gives a steady and continuous supply of 
ether regulated by drops, accurately controlled by 
a needle value. 

4. It gives the anesthetist more time to observe 
the condition of the patient and really gives him 
one hand free for whatever use it may be required. 

5. The apparatus is very simple, easily portable 
and can be hung on or attached to any operating 
table, out of the way of the operator and his assist- 
ants. 

6. The anesthetist can easily keep from coming 
in contact with the field of operation, the surgeon 
or his assistants, during an operation upon the 
upper portion of the body. This is of especial ad- 
vantage in such cases as breast amputations, dissec- 
tions of the neck and various cranial operations. 

DISADVANTAGES. 

I do not think it quite fair to point out the ad- 
vantages of this apparatus, without calling your 
attention to some of the disadvantages. 

1. When we mix up an electric current with such 
a volatile substance as ether, there is, at times, 
danger of the ether vapor becoming ignited, unless 
the wires are perfectly insulated. Indeed, this oc- 
curred to me upon one occasion. The wire hap- 
pened to break just at the moment I was pouring 
ether into the ether chamber. Some of the ether 
happened to run over just as my wire gave way. 
There was no harm done, except the patient’s right 
ear was slightly burned, and a few towels destroyed. 

2. This apparatus has not been very successful 
in operations where it was necessary to conduct the 
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ether vapor by a tube directly into the nose, naso- 
pharynx or trachea, as the concentrated ether vapor 
is too irritating for the sensitive membrane of the 
larynx, and is apt to cause the patient to cough un- 
less he is profoundly anesthetized. 

1230 Licut Sr. 
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PRIMARY AND SECONDARY NITROUS 
OXID SATURATION AS A TEST FOR 
DETERMINING THE CAPACITY OF 
THE PATIENT FOR OPERATION.* 

E. I. McKesson, M.D., 

ToLepo, OHIO. 


Editor’s Note: In a previous tssue of the Supple- 
ment, (October, 1920) Dr. E. I. McKesson detailed 
at length the fundamental physio-pathology and 
technic of primary and secondary nitrous oxid sat- 
uration for relaxation. More recently he has 
found this advance in pure nitrous oxid-oxygen an- 
esthesia a valuable test for determining the capacity 
of the patient for operation. Dr. McKesson was 
awarded one of the N. A. R. S. first prizes for his 
complete presentation of his researches at the Pitts- 
burgh meeting. 

We are occasionally asked to anesthetize patients 
who may be regarded generally as inoperable. 
Without the contemplated operation death may be 
inevitable and with it more than probable. If the 
patient is unable to withstand the burden of be- 
ginning narcosis, the operation, ordinarily must be 
abandoned forthwith. 

The question therefore arises as to how we may 
more surely determine that the patient will suc- 
cumb during, or immediately after operation. How 
can we avoid the hopeless cases without abandon- 
ing any patient who might be given the benefit of 
operation with some prospect of cure? The 
answer to this question is difficult and depends upon 
many factors aside from the resistance of the pa- 
tient, the duration and character of the operation, 
the surgeon, the anesthetist, the anesthetic and the 
use of other measures calculated to prolong life. It 
is a delicate situation in which any one member of 
the surgical team may cause disaster on the table; 
and in which even the most intelligent cooperation 


*Read during the Sixth Annual Meeting of the Interstate Asso- 
ciation of Anesthetists, in conjunction with the National Anes- 
thesia Research Society, the Western Pennsylvania Odontological 
Society and the Medical Society of the State of Pennsylvania, Wil- 
liam Penn Hotel, Pittsburgh, October 5-7, 1920, 


of all concerned may not be able to avoid a fatal 
outcome. 

You cannot tell by the looks of a frog how far he 
can jump. Nor will mere inspection or even rou- 
tine examination of extra hazardous risks, how- 
ever valuable, always give more than a vague 
surgical prognosis. 

The pulse may not be extreme in rate, the blood 
pressure may be shamming. The real question is: 
How much reserve have we to draw upon; or will 
slight interference break the delicate balance of 
pulse, blood pressure and respiratory relations and 
initiate an immediate demise? 

Several years ago I was called into the country 
to anesthetize a farmer who had had a strangu- 
lated hernia for several days and was apparently 
very near death. After carrying him from his bed 
to the kitchen table he had to be resuscitated with 
oxygen. In inducing anesthesia I did a primary 
saturation with nitrous oxid-oxygen and was com- 
pelled to again resuscitate the patient with oxygen, 
which was easily accomplished. The surgeon then 
suggested the use of ether on the supposition that 
ether is a stimulant even in anesthetic dosage. A 
few drops of ether were administered and after 
15 minutes’ work with oxygenation the patient was 
sufficiently resuscitated to be put back to bed with- 


out being operated on. The patient died four hours | 
later. And we concluded that this patient was in- 


operable. 


When a normal pulse rate is reduced the blood ! 
pressures normally fall from 25 to 50 per cent. of © 
the difference in the pulse rate, and conversely when | 


the pulse rate increases the blood pressures rise. 


A patient who has a pulse rate of 120 or over may | 
develop a slower heart beat under anesthesia with a © 
slight increase of blood pressures or the pressures © 
may remain stationary while the pulse rate becomes | 
Such a condition is a good omen and not | 
When | 
changes in pulse rate are not accompanied by the 7 
above mentioned changes in blood pressures we | 


slower. 
an indication of circulatory depression. 


have some degree of circulatory depression. 


Primary and secondary nitrous oxid saturation, | 
at one phase, increases the pulse rate and immedi- | 
ately following decreases the pulse rate and blood | 
When the oxygen reaches the blood | 
stream a moment later the pulse rate and blood © 
pressures return immediately to their former read- 7 
ings. This is the normal response to nitrous oxid | 


pressures. 


saturation and reoxygenation. 


Now in the moribund case we usually have circu- 7 
latory depression of a more or less serious degree | 
to begin with, and the effects of primary nitrous | 
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oxid saturation followed by a breath or two of STUDIES IN THE EFFECTS OF NITROUS 
oxygen may show an increased circulatory depres- OXID-OXYGEN ANESTHESIA ON ANI- 


sion lasting from 3 to 5 minutes, and this response MALS INFECTED WITH TUBERCU- 
to the test when present, contraindicates any but LOSIS THROUGH THE RESPIRA- 
extremely short and simple operative procedures. TORY TRACT.* 

In questionable cases, in which the patient’s re- J. B. Rocers, M.D., 
serve is seriously in doubt, and in which an abdom- CINCINNATI, OHIO. 


inal or some other major operation is contemplated, 
a deeper and more searching test is needed to de- Due to the great prevaience of pulmonary tuber- 
termine the reserve or compensatory powers which Culosis, an anesthetic that can be used for operative 
procedures on tuberculous individuals, without pro-- 
ducing injury to them, is greatly needed. Only 
during the last few years has it been fully recog- 
nized that a rapid spread of the disease often fol- 
nitrous oxid saturation, noting the effect of each owed operations on the tuberculous under ether 
on the pulse rate and blood pressure relations for anesthesia, and for this reason clinicians treating 


from 3 to 5 minutes after reoxygenation. If the cases of tuberculosis generally advised against 
surgery except under extreme circumstances. 


the patient must have to go through with the surgi- 
cal procedure safely. For this purpose I have 
many times resorted to primary and then secondary 


pulse is increased as much as 25 per cent. and the 
PATHOLOGIC CHANGES FOLLOWING ETHER ANES- 


THESIA. 

From the work of Corper', Brown and Petroff? 
and Rogers* it can be seen that repeated ether anes-+ 
compensate within 5 minutes, he may be regarded thesia on tuberculously infected animals does not 
as absolutely inoperable for major surgery in the result in a more rapid spread of the disease process. 
hands of the best organization of surgeon, anes- The conclusion seems warranted that the detri- 
mental influence of ether anesthesia results from 
factors purely mechanical and the following ex- 
planation is suggested: From the work of Dunham‘ 
it seems established that the spread of chronic 
shocked to death every day who would easily pass tyberculosis through the lungs, with fatal termina- 
the saturation test as I have detailed it. The an- tion of the disease, comes largely, if not entirely, as 

esthetist must properly rate himself as well as the a result of aspiration from the apical lesion, usually 
surgeon and assistants not to mention the patient, 2 Cavity, to the larger areas of the lung substance, 
causing aspiration bronchopneumonia and after a 
few months death. Any factors such as labored 
respiration or excessive body movements aid in 
this aspirating process. 

I have had no deaths or serious scares as a result Ether anesthesia not only causes labored respira- 
of either primary or secondary nitrous oxid satura- tion but increases the secretions diluting the infec- 
tion for relaxation or as a test for determining the tious, germ-laden sputum and in this way causes a 
general spreading of the disease germs. 

In the laboratory animal, the disease is anatomic- 
ally different, inasmuch as the chronic ulcerative 
form is not present, but more of a solitary tubercle 
wards died from the effects of their pathological formation without ulceration, hence the aspirating 
conditions without operation. of infectious material does not occur. 


blood pressures are decreased 25 per cent. or more, 
establishing second degree circulatory depression, 
and the patient while inhaling oxygen is unable to 


The personal factor enters into saying “yes” or 
o” to a proposed operation. Patients are being 


denying none who might live if operated upon and 
refusing all those who will die during surgical pro- 
cedures. 


capacity of the patient for operation. The use of 
the test has enabled me on several occasions to 
eliminate inoperable patients who shortly after- 


My conclusion, therefore, is that primary and 
*Read during the Sixth Annual Meeting of the Interstate Anes- 


secondary nitrous oxid saturation in relation to the thetists, in conjunction with the National Anesthesia Research 


. Society, the Western Pennsylvania Odontological Society and the 
pulse rate and blood pressure ratios, makes a val- Medical Society of the State of ‘Pennsylvania, William Penn 


Hotel, Pittsburgh, October 5-7, 1920. From the Percy Shields 
uable and safe test of operability in doubtful risks Memorial Research Laboratory, Cincinnati Tuberculosis Sanitorium 


and the Department of Bacteriology, University of Cincinnati Med- 


and moribund cases. cal College. The gases used in these experiments were kindly 
. furnished by the Ohio Chemical Co., through Max Woreet and 
2236 ASHLAND AVE. Son of Cincinnati. This paper was awarded one of the $25 N. A. 


R. S. prizes for merit in anesthesia research, 
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NITROUS OXIQ ANESTHESIA. 

Since the less irritating gases, nitrous oxid and 
oxygen, have been universally employed as an an- 
esthetic, it is only natural to turn to them when 
searching for an anesthetic to use on patients with 
respiratory diseases. At the suggestion of Dr. F. 
H. McMechan, chairman of the N. A. R. S. Re- 
search Committee, I have undertaken some experi- 
ments to determine the effect of the above men- 
tioned gases on laboratory animals, artificially in- 
fected with tubercle bacilli. However, as stated be- 
fore, animals rarely develop the chronic ulcerative 
type of tuberculosis analagous to that found in the 
human being. For this reason an exact compari- 


inary sensitization, all animals were infected 
through the respiratory route, using the following 
method: Each pig was wrapped in thick cloth, leav- 
ing only the nose exposed. All the pigs were then 
placed in a wooden box with a glass top through 
which the animals could be observed. The box 
was then snugly closed with adhesive plaster, leav- 
ing only a small opening at one end, large enough 
to insert the nozzle of a No. 15 De Vilbiss Atom- 
izer, which contained a watery emulsion of virulent 
human tubercle bacilli recently taken from an ac- 
tive, cpen case of tuberculosis. Twenty-six ani- 
mals were thus kept in an atmosphere of finely 
atomized solution of the organisms for three min- 


TABLE I.—ANESTHETIZED GROUP. 
Note.—The lesions were marked from + to ++-+4+, + denoting the minimum and ++-++ 


the maximum involvement. 


Liver Spleen Glands 
4+4+++ Negative 4+4+++ 
++ 4+ 
++ Negative 
top Negative ++++ 
Negative +++ 
+4+4+ ++ 
+4+4++ +44 
+ ++ 


TABLE II.—CONTROLS. 


Findings 
Generalized tuberculosis 
Generalized tuberculosis 
Generalized tuberculosis 
Generalized tuberculosis 


TABLE III.—CONTROLS. 


Animal Emaciation Lungs 
Moderate ++ 4 + 
Moderate 
Moderate +--+ 
4. Moderate 
5. Moderate 
6. Marked 
Moderate 
8. Moderate 
9. Moderate +--+ 

10. Moderate 

Animal Date of Death 
8-12-20 
8-16-20 
& 8-28-20 
4. 8-29-20 

Animal Emaciation Lungs 
1. Marked 
y Moderate 
3. Moderate 
4. Moderate 


Liver Spleen Br. Glands 
+ +++ 
+ 
+++ — ++ 
+ + 


son cannot be made, and the only question that can 
be answered is whether or not these gases will 
hasten or retard the development of the tubercle or 
otherwise influence the general health of the animal. 
EXPERIMENTAL INVESTIGATIONS. 

EXPERIMENT I.—Thirty-seven male guinea pigs, 
weighing approximately 450 grams, were used. In 
an effort to stimulate human tuberculosis as far as 
possible, they were first sensitized by injecting them 
with an avirulent culture of human tubercle bacilli, 
(a suitable culture was obtained from Dr. W. B. 
Wherry) ; this strain having lost its virulence after 
more than 800 transplants. Following the prelim- 


utes on 7-29-20, (11 had previously died from 
pneumonia.) They were then unwrapped and 
given a 1-5000 bichloride bath and placed in dry 
cages, and divided into two groups of 13 each. 
Group I.—Beginning 24 hours after infection, 
the animals in this group were put in a closed 
wooden box and given nitrous oxid until complete 
anesthesia was obtained. When the respiration 
became labored, oxygen was given in sufficient 
quantities to restore normal respiration. They 
were kept under the anesthetic about 15 minutes 
each day for nine successive days. During this 
time not one of the animals was lost as a result 


ia 

1 
i 
i 

re 


46 American Journal of Surgery 
Anesthesia Supplement 


Rocers—N,O-O TUBERCULOSIS. 


Apri, 1921. 


of the gases, and three died from epidemic pneu- 
monia. On 8-29-20 all pigs were killed and dis- 
sected, and the results are shown in Table I. 
Group II—The animals in this group were used 
as controls and not molested after infection. Five 
of them died from pneumonia before the disease 
developed, and of the remaining 8, 4 died later and 
were examined. For results, see Table II. The 
remaining 4 were killed with those in the anesthet- 
ized group and the findings recorded in Table III. 
EXPERIMENT II.—Ten adult male guinea pigs 
were infected on 8-17-20 as in Experiment I. These 
were divided into two groups, one group of seven 
for anesthesia and the other three as controls. On 
9-1-20 the gas anesthesia was begun and repeated 
daily until 9-16-20 when all pigs were killed and 
dissected, with the results as shown in Table IV. 


CONCLUSION. 

1. Nitrous oxid-oxygen anesthesia, administered 
daily to guinea pigs suffering from pulmonary tu- 
berculosis, does not influence the development of 
the disease, neither is it detrimental to the general 
health of the animal. 

2. Since these gases do not cause as much labor 
in respiration and are less irritating than ether, they 
can be considered more suitable for anesthesia, 
when used in cases of pulmonary tuberculosis and 
other respiratory diseases. 
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TABLE IV.—ANESTHETIZED GROUP. 


. Animal Emaciation Lungs Liver Spleen Br. Glands 
2. Moderate +4 t+ 
3. Marked ++ +++ 
4. Moderate ++ +++ 
Marked +444 4444 4+4+4+4+ +++ 
6. Moderate +4+4++ 4+ ++4+ 

TABLE V.—CONTROLS. 
1. Moderate +444 4+ 444 
2. Moderate 4+4+++ ++ 
3. Moderate +++ +44 
DISCUSSION. 3. Rocers, J. B.: Studies of the Effect of Ether on Ex- 


Twenty guinea pigs, suffering with pulmonary 
tuberculosis, were given repeated nitrous oxid-oxy- 
gen anesthesia. In Experiment I, eight of the 
thirteen controls died from pneumonia before the 
experiment was completed, while only three of the 
thirteen nitrous oxid treated died during the ex- 
periment. Of the four controls which died after 
fourteen days, all showed tuberculosis of the lungs, 
liver, spleen and bronchial glands. When the ten 
treated and the four remaining controls were dis- 
sected thirty days after infection, no difference 
could be noted in the anatomic distribution or ex- 
tent of tuberculous involvement. 

In Experiment II, the disease was permitted to 
develop fourteen days and the animals then treated 
with the gas each day for fourteen days. Immedi- 
ately following the last anesthesia, both the ex- 
perimental and the control animals were killed and 
sectioned. As seen in Tables IV and V there was 
no difference in the amount of involvement in the 
anesthetized and the control animals. 


perimental Tubercle Bacillus Infections. The Ohio State 
Medical Journal, July, 1920, XVI, p. 509. 
4. Dunnam, H. K.: Personal Interview. 


THE INTERSTATE ASSOCIATION OF ANESTHETISTS 
WILL HOLD ITS SEVENTH ANNUAL MEETING WITH 
THE CANADIAN SOCIETY OF ANESTHETISTS AND THE 
ONTARIO MEDICAL ASSOCIATION, AT THE CLIFTON 
HOUSE, NIAGARA FALLS, JUNE I-3.° THIS WILL BE 
ONE OF THE MOST IMPORTANT AND ENJOYABLE 
MEETINGS OF THE YEAR. THE NEW YORK SOCIETY OF 
ANESTHETISTS IS BEING ASKED ALSO TO PARTICIPATE. 
THERE WILL BE A JOINT SESSION OF ALL THE ORGANI- 
ZATIONS ON THE LAST AFTERNOON OF THE MEETING. 
AN ATTRACTIVE SCIENTIFIC PROGRAM IS BEING DE- 
VELOPED, SEVERAL SESSIONS OF WHICH WILL BE 
DEVOTED TO FUNDAMENTAL RESEARCHES IN THE 
PHYSIO-PATHOLOGY OF ANESTHESIA. ANOTHER FEA- 
TURE OF THIS MEETING WILL BE A SESSION DEVOTED 
TO CASE REPORTS OF UNUSUAL ANESTHETIC EXPERI- 
ENCES. AS USUAL, THE VISITING LADIES WILL BE 
DELIGHTFULLY ENTERTAINED, 
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THE PSYCHOLOGY OF-MUSIC IN RELA- 
TION TO ANESTHESIA.* 


EstHer L. Gatewoop, PH.D. 
PITTSBURGH, Pa. 


The public promotion of new ideas demands 
endless reiteration. Repetitions must be continu- 
ous and long maintained. At last, by the action of 
certain psychological sequences, ‘people begin to 
suppose that these ideas are their own, and that the 
advocate is the platitudinarian. As Dr. Salee has 
said, “it is only after having, long thought him mad, 
they think him dull, that he may congratulate him- 
self on having done his work.” This is true from 
the deepest science to the art of dress. 

Less than one hundred years ago, surgery was 
considered a desperate remedy for desperate dis- 
eases. Two chief enemies existed, (1) pain and 
(2) inflammation. The introduction in 1847 of the 
use of anesthesia (nitrous oxid, ether, chloroform) 
and the introduction in 1868 of the use of anti- 
sepsis (carbolic acid) made possible many opera- 
tions never undertaken before. It made possible 
a complete relaxation of the muscles, it allowed the 
surgeon a new attitude on the question of time. He 
might use two, three or four hours on a task, when 
a few minutes would see the end of the endurance 
of the patient. It prevented the patient from dying 
from the immediate shock and his powers of re- 
sistance were less impaired by the painless opera- 
tion. 

TRADITIONAL EFFICACY OF MUSIC. 


Many old traditions tell of the effective power of 
music, showing if nothing more, the faith which has 
. been laid in it since early times and by many 
peoples. In Arabian history we find the story of a 
certain Alfarrabi. During the ninth century, Al- 
farrabi learned the art of music in Spain. So pro- 
ficient did he become that his fame spread far into 
Asia. A distant Sultan Feber-ed-doula sent mes- 
sengers bearing rich gifts to bring Alfarrabi to his 
court. Fearing that he might not be allowed to 
return to his native land, Alfarrabi refused. Fin- 
ally, however, he decided to go incognito. In his 
tattered costume, the stranger was refused admis- 
sion, but finally when he said that he was a musician 
who wished to gain a hearing, he was admitted. 
Scarcely had he begun, when all the court was 
seized with a fit of laughter, which not even the 
presence of the sultan could check. Alfarrabi then 


_ "Read during the Sixth Annual Meeting of the Interstate Asso- 

cia‘ion of Anesthetists in Joint Session with the National Anes- 
thesia Research Society, William Penn Hotel, Pittsburgh, October 
5-7, 1920. From the Division of Applied Psychology of the Car- 
negie Institute of Technology. 


changed the mode and immediately sadness suc- 
ceeded the joy. Tears, sighs, groans took the place 
of the noise of the laughter. Suddenly the singer 
once again altered his melody and rhythm, this 
time evoking in his audience such a fury of mad- 
ness that they would have hurled themselves upon 
him, if a new change of mode had not appeased 
them, and while they were thus plunged in a deep 
slumber, Alfarrabi had time to get out of the palace 
and away from the town before they had a chance 
to follow. 


THE PROFESSIONAL ATTITUDE TOWARD THE VALUE OF 
MUSIC IN MEDICINE.’ | 

I belong to a family of professional men—my 
father and three brothers all being doctors. I have 
grown up amidst medical and surgical discussion 
and table-talk ; and have come to look upon the facts 
from a scientific, business-like attitude, even apart 
from my own scientific training in psychology and 
biology. It is therefore not my purpose to lead you 
into flights of fancy or artistic interpretation. 
Neither is it my rdle to plead the cause of music 
for art’s sake. The thing I am interested in is the 
use of art—of music in the practical situations of 
life—and particularly today in its possibilities as an 
aid in a very specific situation, namely medicine. 

Many physicians, particularly psychiatrists, have 
recorded in some casual manner the effect of music 
in their work. Dr. Petersen, the Dutch physician, 
asserted in convalescent cases that music is bene- 
ficial in inducing natural sleep and pleasant 
thoughts. To quote, “Music is a valuable agent to 
employ the patient, to lead his thoughts into definite 
channels, to improve his disposition. Orchestral 
music comes into prominence in fostering mutual 
kindliness of disposition, provoking a friendly co- 
operation and an interest in the patient’s surround- 
ings and furthering the progress towards a better 
social bearing.” 

From Dr. Drapes, an Irish physician, I quote the 
following: “Nothing cheers patients like music; re- 
moves depression, assuages grief, quiets excite- 
ment ; rarely, if ever, does it produce the slightest ill 
effect.” 

Many of you know of the Guild of St. Cecelia, 
founded in London in 1891 and its allied associa- 
tion in New York, which latter died from lack of 
supporting funds. 

Twenty years ago music was introduced on 
Ward’s Island with the melancholia cases. Among 
other observations is the following: “After musical 
treatment, patients were less disturbed through the 
night—and the results showed that the calmative 


- effect was at least prolonged for some time.” Ac- 
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cording to the records, 72 per cent. of the cases 
were benefited by the music. 

In comparison with more modern methods of 
technic, and of measuring results, these  state- 
ments may seem unreliable, but they at least indi- 
cate the belief on the part of the users that the 
music was of certain aid. 

At about the same time, a Dr. Corning of New 
York City reported in the Medical Record (Jan. 21, 
1899) some experiments of his own, attempting to 
explain the basic effect of music which as he says 
“we translate by vague terms—joy, sadness, seren- 
ity, or tranquility.” He rigged up a hood device 
covering all of the face, so as to keep out all sounds 
except those intended, and then by means of tubes 
connected the ears with an Edison phonograph. He 
concluded that the participation of consciousness 
was not essential—that large areas of the cerebrum 
were affected and that the results were beneficial. 
He felt that his work was just a touch towards 
opening up a new field of immense value scientifi- 
cally and practically. Whether this early study 
was followed by others, I do not know. 

In 1903, Tarchanoff described his apparatus and 
experiments with the ergograph, having concluded 
like Corning that consciousness was not essential 
and that it was the physiological effects that must 
be measured. He found wide variation in re- 
sponse, according to the kind of music employed, 
1. e., whether the music be lively or dull, bright or 
sombre. “It exercises a genuine and considerable 
influence over the functions of the body. It is a 
good antidote to the pernicious habit of introspec- 
tion and self analysis.” 

I need not give you further citations of the rec- 
ognition of the value of music as a therapeutic aid 
by physicians of the past century. 

EXPERIMENTAL MEASUREMENT OF THE EFFECT OF 
MUSIC. 

Several attempts at experimental measurement 
of the effect of music have been made. As typical 
illustrations let me mention that of Mentz, who 
measured the effect of certain kinds of music upon 
pulse rate, that of Binet and Courtier who meas- 
ured its effects upon heart beat and respiration, of 
Lombard on knee jerk; Tarchanoff on the dyna- 
mogenetic effects and that of Weld in terms of 
introspection. The problem still remains to de- 


termine more specifically the basic principles gov-. 
erning the particular type of rhythm, melody, and, 


harmony, and its organic reaction. Such definite 
information is essential to the intelligent use of 
music in practical situations of which the admin- 
istration of anesthesia is one. 


In addition to the organic effects, there are two 
others, the sensory and the imaginative. By sen- 
sory, I mean the effect of the sound in and of itself 
on the sense organ—the pleasure (or displeasure) 
derived frem the. progression of the melody and 
the harmonic arrangement, just as the inspection of 
a beautiful shade of blue may give pleasure purely 
on the basis of the beauty of the color. 

By imaginative, I mean the many associations 
which are aroused upon listening to the music. Ex- 
periment shows that slow melodic music, particu- 
larly that played by stringed instruments, especially 
quartets, is the most suitable for this purpose. 

VARIATIONS IN PREFERENCE. 

Our work shows also that there is a high degree 
of consistency in the type of selection which an in- 
dividual prefers from day to day, but the type of 
selection most enjoyed in the morning is different 
from the type of selection most enjoyed in the 
evening. The explanation is probably physiologi- 
cal, perhaps due to fatigue and thus a change in 
organic response in the evening as compared with 
the morning. 

A study of music appropriate to given conditions 
showed a consistency of preference for a certain 
type of music when tired, another type when irri- 
tated, another when excited, others when happy, 
when eating, or when working. This phase of the 
problem is particularly pertinent to the selection of 
the right kind of music for recuperating patients 
and patients under preliminary observation. One 
further point which I want to mention is the selec- 
tion of music for the purpose of changing the mood 
and attitude of the patients. There is some varia- 
bility as to the individual’s attitude on the question 
as to whether one prefers music in keeping with 
the existing mood or one in contrast. In other 
words, does one when sad, prefer sombre music or 
gay; when one is tired does he prefer a quieting 
melody or one that physically stimulates him? 

JUDICIOUS SELECTION. 

If the highest usefulness is to be obtained from 
the use of music, it is important that the music be 
in keeping with the mood and attitude to be desired, 
not.by the patient but by the physician in charge, 
and this involves a most judicious selection. One 
other feature enters here, namely the fact that if 
the selection be too different, making too great a 

_change it arouses an antagonistic reaction on the 


§. part of the listener. It jars and irritates too much. 


Jt is necessary that the change be gradual, and the 
selections contain certain elements of the nature of 
the existing mood plus certain elements of the de- 
sired mood, that shall serve as stimulation to the 
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change. The objection is-raised by some, that it 
is unfair to the patients to thus make them the sub- 
jects of experimentation. Certain doctors in 
charge of hospital and private cases where music 
has been tried with the recuperating patients assure 
one of beneficial results. 


MUSIC IN RELATION TO ANESTHESIA, 


Although there are four definitely defined stages 
of ether anesthesia—the first in which the patient 
experiences analgesia, but does not lose conscious- 
ness; the second in which there is excitement; the 
third or surgical stage, and fourth that marked by 
cessation of respiration and ending with cardiac 
paralysis and death—the situation is not wholly un- 
like that of normal sleep. H. A. Bruce defines 
sleep as the “absence of sufficient external stimuli 
to keep us awake.” This need by no means be in- 
terpreted as total absence of stimuli. If the atten- 
tion of the individual be sufficiently centered on one 
stimulus or group of stimuli, it may keep out all 
others. It is a neurological fact that two stimuli 
passing centrally at the same time tend to neutralize 
each other, the stronger more persistent one com- 
ing into consciousness. 


According to Meyer’s principle of induction (and 
a similar theory is advanced by Sherrington) the 
nervous process already stimulated along one path- 
way, tends to draw into its channel the processes 
established in adjoining neutral pathways, thus in- 
creasing the intensity of the original excitation. 
Accordingly if we succeed in getting pleasant stim- 
ulation started first, it is more apt to dominate and 
later stimulation loses its own appropriate meaning 
in the flow of the original neural process. 


In the vast amount of literature on dreams, pleas- 
antness and unpleasantness seem to be quite separ- 
ated, both as to cause and interpretation. A stim- 
ulus which in waking life is pleasant seldom pro- 
duces nightmare, neither does a disagreeable stim- 
ulus produce dreams that delight the owner and 
lead him into Elysian fields. It certainly seems 
logical therefore to make the last waking stimuli 
as pleasant and as quieting as possible. Music 
causes one to forget grief, frets and worries; it 
takes one’s mind off the fear and dread of what is 
to come. 


Sleep from drugs differs from natural sleep in 
some respects but many of the same principles ap- 
ply. Marie de Manacéine recommends the use of 
a metronome, a softly ticking clock or watch—any- 
thing that produces a monotonous sound. It is not 
merely the monotonous feature that is of value in 
the use of subdued music, but also the fact that it 


arouses the listener’s memory and imagination to 
circumstances outside the immediate situation and 
stimuli. It reduces the resistance on the part of 
the patient, and may thus shorten the second stage 
of ether administration. In addition the far away 
effect of the music may enhance the pleasure which 
many, who have come through operations, speak 
of as the delightful experience of riding gradually 
out into space. 

The importance of making the time preceding 
an operation as interesting as possible cannot be 
exaggerated. “No food, no excitement, and early 
to bed,” are the frequent orders. Perhaps music 
can in some measure supply the deficiency. Cer- 
tainly no further demonstration is needed of the 
fact that music has the power of arousing courage. 
Think back but for a moment on the countless in- 
stances during the war, when music roused the sol- 
diers to deeds of admiration and success. Think 
of the rdle which music played in keeping-up the 
morale of the men in camp and in active service. 

Some of you may already be familiar with the 
illustration which I wish to cite of the practical ap- 
plication of music by one of our own Pennsylvania 
surgeons. 

Dr. Burdick, of Kane, Pa., reports the use to 
which he and his associates put a phonograph both 
in the wards and in the operating room. In the 
wards it was found to provide a most satisfactory 
diversion for the sick. Those who were able to be 
about thus provided the diversion for the less fortu- 
nate patients. No interference with sleep was ob- 
served; on the contrary his report agrees with 
those which I have earlier cited. He asserts that 
fully 95 per cent. of the patients expressed a desire 
to hear the phonograph and of the remaining only 
2 per cent. objected. Dr. Burdick (now deceased) 
and Dr. Kane then conceived the idea of using 
music as a diversion during local anesthesia. Dur- 
ing the time when the patient was under observa- 
tion preceding an operation, an attempt is made to 
ascertain something of the patient’s preferences. 
Then during the operation at some little distance 
and in a muffled tone the music is played. The re- 
sults proved satisfactory. 

Then due to an incident at the time of an opera- 
tion in which the patient was put under gas, it was 
decided to use the instrument in cases of general 
anesthesia. The instrument in an adjoining room 
and in muffled tones was used with the result that 
the anesthesia was usually taken more calmly and 
with less resistance. Introspection on the part of 
the patient confirms the opinion that the use of 
music is a decided help. 
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CONCLUSIONS. 

An understanding of the various types of music, 
individual differences and preferences, variations 
according to time of day, the organic effect of too 
stimulating rhythms and accents, differences in as- 
sociations among children and adults—these are but 
a few of the contributing circumstances which 
must be carefully studied out by those who would 
successfully use this procedure. 

Amazing achievements have been accomplished 
by those studying and practicing the art of anes- 
thesia and indeed by some of this very distinguished 
gathering whom it is my honor to address. How- 
ever, there are many possibilities of improvement, 
both in technique and in methology. There are 
many details, many contributing circumstances 
which need experimentation and closer study. Of 
these, the practical use of music is one. Certain 
instances showed marked advantage from its judi- 
cious use, but we need more specific data concern- 
ing its physiological and psychological effects. “Ta 
give an anesthetic is one thing, to practise the art 
of anesthesia is another.” 


SCHENLEY PARK. 


ANESTHESIA IN RELATION TO MEDICAL 
SCHOOLS AND HOSPITALS.* 


IsaABELLA C. Hers, M.D., 


Assistant Professor of Surgery (Anesthetics) Rush Medi- 
cal College and Chief Anesthetist to the 
Presbyterian Hospital. 


Curicaco, ILL. 


That instruction in the art and practice of anes- 
thesia is altogether absent from the curriculum of 
the majority of medical schools, or totally or in- 
adequately dealt with, was evidenced by the an- 
swers to a questionnaire which was sent to all the 
A and B colleges in the United States and Canada. 

Nothing can improve the status of anesthesia, or 
bring about the proper recognition of anesthetics 
as a specialty, as the education of physicians and 
surgeons generally in this branch of medicine, and 
the proper place to begin instruction is in the medi- 
cal schools when, true to the Arabian proverb “A 
man knows not and knows that he knows not.” Al- 
though after the completion of his intership the 
physician may never administer an anesthetic, if he 
has been well-trained, he will know when it has 
been properly selected and administered; further- 
more, he most certainly will be better able to choose 


_*Read during the Sixth Annual Meeting of the Interstate Asso- 

ciation of Anesthetists in Joint Session with the National Anes- 
a Society, William Penn Hotel, Pittsburgh, Octo- 
er 5-7, 


an anesthetist, thereby, safeguarding his patients, 
than if he were ignorant of the subject. 
THE VALUE OF EXPERT INSTRUCTION VS. LEARNING. 

It may be assumed that during the lectures on 
surgery in every medical college attention is called 
to anesthetics, which in many instances is little 
more than a comparison of the relative toxicity of 
chloroform, ether and nitrous oxid and whether 
local or general anesthesia is to be preferred in cer- 
tain classes of patients. This can not be called 
systematic instruction. The result is that the ma- 
jority of physicians obtain their knowledge from 
experience, at the expense of innocent patients, 
after graduation when they have gone beyond ex- 
pert instruction and supervision. 

The information which a man obtains through 
systematic instruction in college and supervision 
during an intership, is of far greater value than 
what he obtains from the experience of many hun- 
dred administrations without previous instruction. 
If anesthesia were systematically taught the stand- 
ard of the average skill in administration would be 
raised as well as the general knowledge of the sub- 
ject and the direction in which desirable improve- 
ments might be made, foreseen. 

Undoubtedly a very large proportion of anes- 
thetic deaths can be ascribed to faulty administra- 
tion rather than to any specific action of the drug 
administered. It therefore becomes our duty as 
physicians and anesthetists to minimize if we can 
not entirely avoid fatal results, and this can only be 
accomplished by painstaking instruction and super- 
vision of the inexperienced. 

THE METHOD OF TEACHING ANESTHESIA IN RUSH 
MEDICAL COLLEGE AND THE PRESBYTERIAN 
HOSPITAL. 

The incentive in outlining the method of teach- 
ing anesthetics, which has been developed in Rush 
Medical College and the Presbyterian Hospital, 
Chicago, was brought about by the numerous let- 


ters of inquiry which the author has received rela- 


tive to the plan pursued. 

During the first two years of medicine in the 
courses in chemistry, physiology and pharmocology 
the student studies the physical properties and 
physiological action of the various anesthetic agents, 
and upon this foundation the clinical instruction is 
built. When he enters his senior year: he has had 
physical diagnosis and therefore is able to recognize 
diseases of the lungs and heart, likewise, he is fam- 
iliar with urine and blood tests and their signifi- 
cance, and is now ready for the regular course in 
anesthetics. The didactic instruction is given during 
the Fall and Spring quarters and is one of the re- 
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quired courses for graduation. The practical 
work consists of demonstrations and administra- 
tions under the direct supervision of a specialist 
and is given throughout the school year. The didac- 
tic instruction consists of a systematic review of 
the entire subject of anesthetics. A brief outline 
of the didactic instruction which fairly covers the 


field is as follows: 


(1) History of Anesthesia—ancient and mod- 
ern. 
(2) Anesthetic Agents local and general; phys- 
ical properties and physiological action of chloro- 
form, ether, nitrous oxid-oxygen, ethy! chlorid 
and ethyl bromide. 

(3) Acidosis or secondary chloroform poisoning. 

(4) Inflammability of ether and methods for 
the control of the same. 

(5) Decomposition of chloroform and its effects. 

(6) Different Methods, local and general, for 
producing anesthesia with a detailed description of 
each. Exhibition of apparatus for gas-oxygen, 
intrapharyngeal and intratracheal insufflation. 

(7) Preparation of the patient for local and 
general anesthesia and the after-care are thor- 
oughly discussed. Positions of patients for various 
operative procedures. 

(8) Selection of the Anesthetic, local and gen- 
eral, and method best suited for its administration. 

(9) Alkaloidal Administration before Anes- 
thesia. Drugs employed, advantages and disad- 
vantages. 

(10) Difficulties and Accidents during and fol- 
lowing anesthesia, their cause, prevention and con- 
trol. Different methods of resuscitation. 

(11) Effects of anesthetic agents on the nervous 
system, special reference to respiration and circu- 
lation and the effect of hemorrhage, asphyxia and 
bodily posture during anesthesia. 

(12) Reflexes, their character and significance. 


(13) Kidney function and blood changes during 
and following anesthesia. 

(14) Pathological lung, heart, kidney and blood 
conditions which may complicate anesthesia. 

(15) Blood Pressure, its significance and bear- 
ing on the selection of the anesthetic, and use as a 
guide during anesthesia. 

(16) Lung complications following anesthesia. 

(17) Legal aspect of anesthesia. 

Unless a request comes from the class shock is 
not discussed. 

The technic of local anesthesia is given in the 
courses of operative surgery and in clinical surgery. 


. TRAINING OF INTERNES. 

Only students who are graduates of Rush Medi- 
cal College are admitted as internes in the Presby- 
terian hospital, consequently they have had the reg- 
ular college courses in anesthetics. When they be- 
gin their anesthetic service their administrations are 
supervised but as they become proficient they are 
given charge of the cases. An occasional visit by the 
anesthetist in charge keeps them in line and pre- 
vents slips in their technic. It is an exceedingly 
rare thing to find an interne who is not interested 
in this phase of his hospital work, in fact there is 
frequently considerable rivalry, in the desire to be 
considered the best anesthetist among the internes. 
An interne’s reputation as an anesthetist is usually 
known before he completes his anesthetic service 
and it is not an infrequent occurrence to have-a 
surgeon ask for a certain man to administer an 
anesthetic when the attending anesthetists are en- 
gaged. To be told by a surgeon or a supervising 
anesthetist that their “technic is first class and 
their anesthesias beautiful” is sufficient to make 
them happy and to stimulate them to greater effort 
to become proficient, while on the other hand ad- 
verse criticism makes them ask for more super- 
vision. 

It is perhaps needless to add that the supervising 
anesthetist must be a member of the hospital staff 
in order to maintain proper discipline among the 
internes, furthermore, he must be, a physician or 
quite naturally his knowledge will be questioned 
and his instruction resented. It is a misfortune as 
well as an injustice to internes to have a lay per- 
son in charge of the anesthetics. Medical gradu- 
ates rightly feel that it is a retrogression to be 
taught medicine by a non-medical person and I 
know of no exception to the statement that under 
such conditions a man knows as much about anes- 
thetics and anesthesia when he enters the hospital 
as an interne as he does when he finishes his 
internship. 


110 S. ASHLAND BLvp. 


A WESTERN ASSOCIATION OF ANESTHETISTS, IN- 
CLUDING SPECIALISTS IN STATES FROM THE MISSIS- 
SIPPI TO THE ROCKIES AND FROM CANADA TO THE 
GULF, WILL BE ORGANIZED AT A JOINT MEETING OF 
THE MISSOURI VALLEY AND SOUTHWESTERN MEDICAL 
ASSOCIATIONS AND THE MEDICAL MEN OF THE 
WORLD’S WAR, IN KANSAS CITY LATE IN THE FALL. 
THOSE WHO ARE INTERESTED IN JOINING SHOULD 
GET IN TOUCH WITH THE EDITOR OR DR. MORRIS H. 
CLARK, 800 RIALTO BLDG., KANSAS CITY, MO. 
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ON THE RATE OF EVAPORATION OF 


ETHYL CHLORID FROM OILS.* 


CHARLES BASKERVILLE, PH.D. 
AND Myron Hirscu.f 
New York City. 


The determination of the rate of evaporation of 
ether from various oils' gave the foundation of 
ether-oil colonic, and later oral anesthesia intro- 
duced by Gwathmey? and since extensively used by 
discriminating surgeons and specialists with grati- 
fying success*. In particular cases analgesia is pre- 
ferred to anesthesia, in so far as the one may be 
caused to prevail. Analgesia is evident previous 
to anesthesia during induction and obtains as the 
patient comes out of the stage of full anesthesia, 
the period of analgesia varying in time and degree 
with the drug administered, rate of administration, 
body saturation, and rate of elimination. Anal- 
gesia is desirable in minor short, as well as pro- 
longed, operations in dentistry, when recourse need 
not be had to anesthesia. Analgesia, without anes- 
thesia, offers opportunity for comfortable dressing 
of serious wounds, which causes great suffering on 
the part of the operated patient. Prolongation of 
postanesthetic analgesia reduces the necessary time 
of anesthesia for the sewing of the incision; and 
the dressing may be done during that period. 

Cocain, stovain, novocain, and this general class 
of drugs are most useful for such purposes, being 
applied in various ways, but their use is always at- 
tended unhappily with an element of uncertain 
idiosyncrasy, often with serious consequences. 


UTILITY OF ETHYL CHLORID FOR ANALGESIA. 

Ethyl chlorid in quantity is. about six times as 
strong, this term being used for lack of a better, as 
ethyl ether, and when judiciously administered pro- 
duces prolonged pre- and postanesthetic analgesia. 
Furthermore, its physiological action is less accom- 
panied with the variegated hallucinations always 
evident in patients to whom nitrous oxid is admin- 
istered. At the suggestion of Dr. J. T. Gwathmey, 
the senior author’s medical colleague in all his re- 
searches on anesthesia*, formal investigation was 
undertaken on the rate of evaporation of ethyl 
chlorid from oils and mixtures of ethyl chlorid and 
ether from oils with the view of using the results as 
a basis for inducing analgesia, or prolonging it in 


_*Read during the Sixth Annual Meeting of the Interstate Asso- 

ciation of Anesthetists in Joint Session with the National Anes- 
thesia Research Society, William Penn Hotel, Pittsburgh, October 
5-7, 1920. Also presented at the Chicago Meeting of the American 
Chemical Society, September, 1920. {DuPont Scholar, College of 
the City of New York. 


conjunction with anesthesia, for the purposes indi- 

cated above. 

THE RATE OF EVAPORATION OF ETHYL CHLORID 
MIXTURES. 


The mutual solubility of ethyl chlorid and oils 
presented nothing novel, but the physical properties 
of the former (b. p. +12.5°C.) indicated likely 
marked variations in rates of evaporation from 
ethyl ether (b. p. 34.6°C.) On account of the ex- 
tremely rapid evaporation of ethyl chlorid at ordi- 
nary room temperatures, all; mixtures were pre- 
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CENTIMETERS EVAPORATED. 


Fig. 1. Chart illustrating evaporation of Ethyl Chlorid-oil 
mixtures. 


pared cold after containers and constituents had 
been chilled by melting ice. 

The rate of evaporation of ethyl ether from dif- 
ferent oils’ having been shown to be practically the 
same, or parallel, only one oil was used in these ex- 
periments, viz., neutral corn oil, which had been 
refined by the process of the senior author®. The 
ethyl chlorid used was “Kelene” and the ether was 
ninety-seven per cent. ethyl ether and three per 
cent. ethanol, purified by the senior author’s 
process.’ 
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EXPERIMENTAL METHOD AND RESULTS. 

The procedure was essentially that described in 
a previous paper. However, the rate of evapora- 
tion of ether from oil having been shown to have a 
direct ratio to the surface exposed and related to 
the distance from the surface of the liquids to the 
top of the vessels, tubes of uniform size were used. 

It is recognized of course that results obtained 
by such experiments do not disclose the conduct 
of such mixtures when in contact with the walls 
of the alimentary canal. The glass water ther- 
mostat was stirred by air and kept at a constant 
temperature by heating coils of resistance wire. 
The temperature of the bath was kept at 37°C. 
(+0.1C), a calibrated thermometer, reading to 
hundredths being used. All mixtures were pre- 
pared as noted above, at the temperature of melting 
ice. Large glass tubes, all of the same diameter 
and walls of practically the same thickness, cali- 
brated to 1 cc. from 20 cc. to 105 cc., were weighted 
with lead to maintain their position in the ice bath 
and later when suspended in the thermostat, read- 
ings were taken every minute to determine the 
maximum volume expansion up to 37°C. After 
that, readings were made every five minutes for 
two or three hours. 


The following mixtures by volume, measured at 
the temperature of melting ice, were used: 


Oil Ethyl chlorid 
65 35 
75 25 
78 22 
80 20 
82 18 
85 15 


The chart (Fig. 1) gives a graphic representa- 
tion of the results obtained. The abscissae show 
the number of cubic centimeters of ethyl chlorid 
evaporated from the oil and the ordinates the time 
of evaporation. The experiments offering results 
of value in connection with our particular object 
were verified by frequent repetition. 

The mixtures containing 25 per cent. or more 
ethyl chlorid by volume boiled vigorously during 
the time the temperature rose to 37°C. The use of 


such mixtures for internal administration was ob- 
viously out of question. However, it was de- 
termined that the rate of evaporation of ethyl 
chlorid from oil quickly acquires a definite and 
fairly fixed speed, which begins when the solution 
has acquired a volume composition of 13 to 14 per 
cent. of ethyl chlorid. If an original mixture of 
15 per cent. be used, the uniform speed is estab- 
lished within ten minutes for surfaces exposure 
obtaining in the experiments. 


PRACTICAL APPLICATION. 

These facts may later prove to be of moment in 
ethyl chlorid-oil alimentary administration, for as 
animadverted, 5 cc. of ethyl chlorid are equivalent 
to 30 cc. of ether as an inhalation anesthetic, al- 
though animal experimentation carried out by Drs. 
James Taylor Gwathmey and George Barclay Wal- 
lace in the Bellevue Laboratories, New York, with 
ethyl chlorid-oil colonic administration, have not 
so far been encouraging; yet most satisfactory re- 
sults have been obtained by Dr. M. Ecker in co- 
operation with Dr. Gwathmey, in dental surgery. 
The technique is very simple. A vessel containing 
an eighteen per cent. ethyl chlorid mixture is inter- 
posed in the train of the nitrous oxid-oxygen mix- 
ture on its way to the patient. Just enough ethyl 
chlorid vapor is picked up by passing over about 
5 cm. of the ethyl chlorid mixture to induce anal- 
gesia for the extraction of teeth without the patient 
having experienced the excitement stage just prior 
to surgical anesthesia, so noticeable in the use of 
nitrous oxid. And only a few hundred cases of 
humans have been so treated up to date, even 
though with the most gratifying success, it is too 
soon to draw conclusions. 


KEEPING QUALITIES OF MIXTURE. 

However, sufficient data were accumulated to 
warrant a study of the keeping qualities of such 
mixtures as might prove to be most useful in dental 
surgery. The insertion of anesthol (ether, 47.1; 
ethyl chlorid 17; chloroform, 35.89 per cent.) in 
the train has proven most successful in about 4,000 
cases. 

Four ounce mixtures (actually 135 cc.) of 18, 
20 and 22 per cent. (by volume) of ethyl chlorid 


18 Per Cent. Loss 
WE ot GOD 223.5 g 
Wt. at 11:00 a. m. next day.. 221.0 2.5 
Wt. next day at 5:00 p. m.... 218.0 55 
Wt. one week later ......... 211.5 12.5 
We 12 209.5 14.5 g 


20 Per Cent. Loss 22 Per Cent. Loss 
220.5 221.3 g 2.1 ¢g 
216.5 40 ¢g 219.2 2.1 
216.0 4.5 218.7 2.6 
215.5 5.0 218.2 ai 
213.0 7.5 216.5 48 
207.0 13.5 213.0 8.3 
203.0 17.5 204.5 16.8 
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and corn oil were placed in loosely stoppered bot- 
tles and allowed to stand at room temperatures. At 
various times the bottles were weighed to ascertain 
the loss by evaporation. During some of the time 
intervals the stoppers were removed a few minutes. 


The accompanying table shows the losses observed : 


It is thus to be noted that such ethyl chlorid-oil 
mixtures must be tightly closed or kept in a refrig- 
erator to prevent change in composition. In fact, 
it is advisable to make up such solutions immedi- 
ately before use so that the anesthetist may know 
the quantity of anesthetic he is administering. 


ETHYL CHLORID-ETHER-OIL MIXTURES. 

As ether-oil (usually 75:25) has proved to be 
such a valuable adjunct to the comfort of the 
patient in operations and dressings, by either colonic 
or oral administration’?® and as ethyl chlorid ex- 
hibits such desirable analgesic effects, a mixture of 
oil, ether, and ethyl chlorid was prepared and the 
comparative rate of evaporation determined. For 
reasons already indicated above, the mixture was 
made up of oil, 30 per cent.; ether, 65 per cent.; 
and ethyl chlorid, 5 per cent. The curve obtained 
is plotted on the chart. As yet clinical data are not 
available for drawing any conclusions. 


Further studies of mixtures have been inaugur- 
ated in this laboratory with a view of adapting them 
in special fields of surgery and treatment of the 
more elusive nervous and mental disturbances. 
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THE ASSOCIATED ANESTHETISTS HAVE PRESENTED 
A FORMAL MEMORANDUM TO THE COUNCIL ON SCIEN- 
TIFIC ASSEMBLY FOR A SECTION ON ANESTHESIA IN 
THE A. M. A. THE SPECIALTY NEEDS THIS RECOG- 
NITION TO COME INTO ITS OWN AND YOU CAN MATER- 
IALLY HELP BY HAVING ONE OF THE PETITIONS FOR 
SUCH A SECTION SIGNED BY AS MANY INFLUENTIAL 
FELLOWS OF THE A. M. A. AS POSSIBLE. KINDLY ACT 
AT ONCE IN THIS MATTER. 


SYNERGISTIC ANESTHESIA FOR DENTAL 
SURGERY .* 
M. Ecker, D.D.S., 
New York City. 


When anesthetics were first used, the comparison 
lay between hypnotism, their immediate prede- 
cessor, and ether, with the result that hypnotism 
was quickly relegated to oblivion. With the intro- 
duction of ether, nausea and vomiting were ac- 
cepted as a matter of course. In capital opera- 
tions the after-effects are of little moment in com- 
parison with the magnitude of the operation. In 
a dental office, however, the by-effects cannot be 
overlooked; and as the extraction of a tooth is not 
a capital operation, the sickness and disgusting 
after-effects of ether should not be tolerated. It 
was therefore by a natural evolution that in dental 
surgery the first refinement in anesthesia should 
take place. This was the elimination of nausea and 
vomiting by the use of nitrous oxid instead of 
ether. For many years this gas used alone, and 
even today with many dentists the cardinal sign 
of anesthesia is cyanosis. 

ASPHYXIAL AND NON-ASPHYXIAL ANESTHESIA. 

Cyanosis and asphyxia are almost synonymous 
terms. In the early days anesthesia meant asphyx- 
iating the patient, removing the mask, and quickly 
completing the operation. If the tooth was broken 
or if the operation was incomplete, the mask was 
reapplied, the patient again asphyxiated, and the 
extraction completed. With nitrous oxid, asphyx- 
iation is comparatively safe, for this reason: The 
antidote is air; when the mask is removed for the 
extraction, the next breath supplies the patient with 
air and he quickly returns to normal. Once in so 
many’ times respiration does not immediately re- 
turn; then the dental chair must be quickly lower- 
ed, a slap on the chest given, and artificial respira- 
tion commenced immediately. This is usually suc- 
cessful, but deaths have occurred, and to the opera- 
tor the knowledge of this possibility is ever present. 

With the introduction of oxygen the asphyxial 
factor was eliminated, and by this combination a 
deeper and a safer anesthesia is secured than with 
nitrous oxid alone. With certain patients, how- 
ever—the athletic and the alcoholic—the anesthetic 
must be pushed, and while the patient’s color is 
partly retained by the oxygen, certain other signs 
of asphyxia or anoxemia may be present—such as 
twitching of the muscles and jactitation. Even 
with this infringement upon the danger zone the an- 
esthesia is not entirely satisfactory. 
~ *Read during the Sixth Annual Meeting of the Interstate Asso- 
ciation of Anesthetists in Joint Session with the National Anes- 
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THE EVOLUTION OF PERFECTED DENTAL ANESTHESIA. 

Accordingly, with the idea of obtaining a safer, 
deeper, and more satisfactory anesthesia than here- 
tofore possible, a new and different technic was 
sought and finally evolved. We can now quickly 
obtain an even, deep anesthesia in all cases, while 
at the same time keeping the patient’s color pink 
and normal, and averting all jactitation and anox- 
emia. Not only is the work more satisfactory from 
the patient’s standpoint, but the dentist emerges 
from a hard day’s work in a quiet, normal condi- 
tion, secure in the knowledge that not a single 
patient has been placed in the danger zone. Safety 
must be the first consideration. The pink color, 
normal pulse and respiration, and the quiescent 
state of the muscles all prove beyond question that 
the danger zone is not approached with the new 
technic, while the narcotic effects of the nitrous 
oxid are maintained and the anesthesia can be con- 
tinued indefinitely. 

At one time an attempt was made to minimize 
nausea and vomiting by employing chloroform in- 
stead of ether, but as the toxicity and pathological 
effects of this drug became apparent the use of 
ether was resumed and it is today the anesthetic of 
choice in the vast majority of surgical operations. 

Then morphin alone was tried in surgery, but 
with this method the analgesia and danger zones 
were found to lie too close together and it was 
abandoned, though morphin is now almost univer- 
sally employed as a preliminary and postoperative 
adjunct to chloroform, ether and nitrous oxid and 
oxygen. It is also used with local, spinal, and 
regional anesthesia. Such combinations, mixtures, 
and sequences of anesthetic agents have proved to 
be safer and more satisfactory in surgery than any 
one agent alone. 
NECESSITY OF SYNERGISTS IN DENTAL ANESTHESIA. 

For routine dental work, these synergisms are 
not practicable. While nitrous oxid-oxygen alone 
is applicable for 50 per cent. of dental cases, there 
remain 50 per cent. in which it is not satisfactory. 
The brain is not completely blocked from the field 
of operation. Many operators strap the hands and 
body of all patients, thus acknowledging the pos- 
sibility of an irregular and unsatisfactory narcosis 
at any time. 

With gases alone, an uneven narcosis—such as 
movement during extraction—prevents the dentist 
from doing his best work, and for this reason they 
are unsatisfactory—although the patient may re- 
member neither pain nor movement after recover- 
ing from the anesthetic. In fairness to the patient, 
the old technic should be improved. 


A hypodermic of morphin is impractical except 
for hospital cases ; nor can we use ether-chloroform 
and ethyl chlorid as they are generally employed in 
hospital clinics, but by adapting certain funda- 
mental principles that have been tested and found 
satisfactory in surgery we have secured a safer, 
more even and satisfactory anesthesia than any 
heretofore employed in dentistry. Safer, because 
the patient is pink from start to finish and never 
cyanosed at any time, with pulse and respiration 
always normal; even, because no holding straps are 
required for any patient; satisfactory, because the 
dental work can be completed without haste. 

The method to be described was evolved after 
using nitrous oxid-oxygen alone in over 55,000 
cases. To date, I have used the new method in 
over 5,000 cases. The abdominal belt and arm 
straps for the unusual case have been discarded. 
The nausea and vomiting are about the same as 
with nitrous oxid alone or combined with oxygen. 


The surgical and dental problems are funda- 
mentally the same. The brain block is incomplete 
and unsatisfactory with nitrous oxid-oxygen alone. 
In surgical practice they are supplemented with 
morphin-ether and local anesthesia. Our final 
technic now being followed in all cases was evolved 
as follows: 

Nitrous oxid and oxygen in sufficient quantity to 
produce unconsciousness was passed over the sur- 
face of the agent used, relying upon this addition 
to complete the brain block. Cotton-process ether 
was tried first. The anesthesia obtained in this 
way was perfect, but the after-effects compelled a 
halt. Then anesthol (composed of 17 per cent. 
ethyl chlorid, 35.89 per cent. of chloroform and 
47.10 per cent. of ether) was tested. This anes- 
thesia was quite as satisfactory as that with ether, 
and with only six cases of nausea in 62 patients. 
The return to normal was more rapid than with 
ether alone. 

Paraldehyde was tested in 130 cases. There 
was very little change in the anesthetic over gas- 
oxygen alone. There was no nausea, vomiting, 
nor headache, and the posthysterical cases were 
eliminated. 

A mixture of ethyl chlorid in oil was next used, 
and although as much as two drams of ethyl chlorid 
per patient was used not enough change in the anes- 
thesia was noted to continue its employment. 

A solution of paraldehyde and anesthol, 50 per 
cent. each, was next tried with results so satisfac- 
tory that we have retained this combination as our 
final technic. Ten drops of anesthol is the aver- 
age amount used with each patient, and while the 
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bouquet of the paraldehyde is slightly distinguish- 
able at the patient’s face, the amount used in each 
case is negligible. 

COMPARISON OF RESULTS. 

In a freshly prepared mixture of anesthol and 
paraldehyde, if the exposure is the same in each 
case, the evaporation is greater for the first five 
cases—about 40 minims of anesthol each; after this 
time, only 12 to 15 minims for each case. The ex- 
posure is so regulated that each patient gets about 
30 minims of anesthol. 

The comparison between the 55,000 straight 
nitrous oxid-oxygen and the 5,000 synergistically 
given anesthesias—as made by my associates, as- 
sistants, and others that are in position’ to compare 
the two methods—is so obviously in favor of the 
latter that a return to former methods is simply 
preposterous. Our minds are still open in the mat- 
ter and if laboratory tests offer later a simpler and 
better method we will unhesitatingly adopt it; but 
we will continue the present technic until some 
safer and better method is presented. 

SUMMARY. 

To summarize: With Synergistic anesthesia— 

1. The induction period averages one minute and 
a half, using nitrous oxid-oxygen alone for the first 
fifteen seconds ;.after this, anesthol and paraldehyde 
until completion of operation. The induction is 
smooth and holding straps are unnecessary. 

2. The oxygen is used from the beginning of an- 
esthesia. The patient is pink from start to finish. 

3. A safer and deeper anesthesia is maintained 
throughout than with the old method and jactitation 
is almost absent. There is no movement nor flinch- 
ing during operation. 

4. Recovery is smoother, with less hysteria. 
Patients can walk unassisted from chair to waiting 
room. 

5. The incidence of nausea and vomiting is the 
same as with nitrous oxid-oxygen, i. e., as far as 
the patient is concerned he is unaware of getting 
anything but the gas-oxygen. 

6. With the face mask method the operating 
period averages ‘one to two minutes in comparison 
with thirty seconds with the gases alone. With the 
nasal inhaler, it can, of course, be continued in- 
definitely. 

7. Finally, as a sequence to the increased safety, 
ease, and comfort of operating upon an unflinching 
patient, the physical and nervous strain upon the 
operator under the old system is entirely removed, 
. and this conservation of energy is a factor that 
should not be ignored. 
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STANDARDIZATION OF NITROUS OXID- 
OXYGEN ANESTHESIA INDUCTION.* 


J. A. Hemerink, D.D.S., 
MINNEAPOLIS, MINN. 


In early days before oxygen was used in com- 
bination, nitrous oxid, because of its fleeting quali- 
ties, was limited in its scope of usefulness. There 
was time only for short and hasty operations. 
When apparatus first appeared for combining oxy- 
gen the anesthesia could be prolonged, providing 
the anesthetist was sufficiently skillful to anticipate 
symptoms and make adjustments in the constantly 
varying mixture, due to the crude proportioning 
devices then obtainable. However the addition of 
oxygen was a long step in the right direction. 

Some became expert and administered beautiful 
anesthesia. Some were moderately successful. 
The majority failed miserably. There being no 
uniformity of dosage, there could be no uniformity 
of induction. The result was an exaggerated idea 
of the variation in susceptibility of individuals to 
nitrous oxid. These failures created in the minds 
of many the idea that there was something myster- 
ious about nitrous oxid-oxygen administration, and 
that to be successful, one must possess the sixth 
sense. Much of this impression still persists and is 
the bugaboo standing in the way of many good and 
capable men beginning the use of nitrous oxid an- 
esthesia. With present day apparatus, accurate 
predetermined dosage can be delivered and nitrous 
oxid-oxygen administration is very much simpli- 
fied. 

THE NEED FOR CAPABLE ANESTHETISTS. 

There is great need of more capable nitrous oxid- 
oxygen anesthetists, not only in the dental field, but 
in the field of general surgery, that humanity may 
benefit by this most valuable anesthetic. 

Men of the professions in rapidly increasing 
numbers are beginning the use of nitrous oxid, 
many with insufficient preparation. These are de- 
pendent upon such as the members of this organi- 
zation for their training. The burden is upon us. 
The more we can simplify and standardize tech- 
nic, the more rapidly we can teach them, and the 
more will the public be safeguarded. To my knowl- 
edge there is little or no opportunity for this ever- 
increasing number to secure the prolonged training 
and experience, under supervision, necessary to 
make of them expert anesthetists. The best we can 
hope to do is to give them a foundation upon 


*Read during the Sixth Annual Meeting of the Interstate Asso- 
ciation of Anesthetists in Joint Session with the National Anes- 
thesia Research Society and the Odontological Society of Western 
Pennsylvania, William Penn Hotel, Pittsburgh, October 5-7, 1920. 
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which to build, advising them to avoid the more 
difficult subjects until knowledge has been gained 
through experience. 

THE EVOLUTION OF STANDARDIZED INDUCTION. 

If it is practicable to simplify and standardize 
a technic for administering nitrous oxid-oxygen, 
necessitating the minimum deviation to accommo- 
date exceptional cases or unusual conditions, then a 
long felt want has been met. 

With this idea in mind I conducted experiments, 
ending March, 1919, in approximately 4,500 cases, 
to determine the comparative susceptibility of 
patients. Since that date the findings have been 
verified by thousands of additional administra- 
tions both by myself and others. 

A satisfactory dosage for induction having been 
determined by experimentation, a definite technic 
for manipulating the apparatus was rigidly adhered 
to, and the anesthesia induction was timed by a 
stop watch. Then with all elements standardized, 
any variation in results was evidently due to varia- 
tion in the susceptibility of the patient. 

In selecting the dosage, the aim was to procure a 
comfortable induction and a distributed anesthesia 
in as short a time as practicable. Anesthesia should 
not be induced too rapidly. For instance, were we 
to administer pure nitrous oxid from the beginning, 
without dilution with oxygen or air, it acts so rap- 
idly that the first nerve centers, with which it comes 
in contact, may become anesthetized before there 
was time for general distribution of the gas and the 
patient might show pronounced symptoms before 
complete anesthesia was actually accomplished. If 
operated upon the patient might feel pain. Anes- 
thesia so quickly induced is not well established and 
is difficult to maintain while operating in the mouth. 

EXPERIMENTAL DATA. 

The dosage used in the experiments was nitrous 
oxid 95 per cent. and oxygen 5 per cent., adminis- 
tered for one minute, followed by pure nitrous oxid 
until the depth of anesthesia was obtained, usually 
indicated by the ashen hue of the face and slight 
twitching of the eyelid, which is the beginning of 
anoxemia and jactitation. Then oxygen was again 
added. All anesthesias were for oral operations 
and were carried to the stated depth to allow lati- 
tude for maintaining anesthesia with the mouth 
open. The dosage is not intended to apply to an- 
esthesia for major surgical operations. For extra- 
oral operations, where both the mouth and nose 
may remain covered to exclude all air, a much 
lighter anesthesia can be easily maintained. Light 
anesthesia should be more slowly induced to allow 
time for better distribution of the gases. 
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Accurate records were kept of the induction of 
2,044 consecutive anesthesias. Of this number 
1,828 (or approximately 90 per cent.) responded 
uniformly to the common dose, were classed as 
normal and divided according to age as follows: 
1,715 adults were anesthetized in 1 minute and 40 
seconds; 43- children, aged 10 to 15 years, were 
anesthetized in 1 minute and 35 seconds; 70 chil- 
dren, aged 10 years or under, were anesthetized in 
1 minute and 30 seconds. 


The remaining 10 per cent. of patients required 5 
te 20 seconds longer induction and were classed as 
abnormal. By observations made and the histories 
obtained they were divided into three types as fol- 
lows: Athletes 67 (robust individuals more resistent 
to anesthetic influence) ; stimulated 113 (habitual 
users of alcohol or narcotics); excitable 19 (the 
nervous or hysterical type). Seventeen apparently 
normal individuals varied from the common dosage 
as follows: 9 were anesthetized in 1 minute and 50 
seconds; 3 in 1 minute and 35 seconds; 1 rapid 
breather was anesthetized in 1 minute and 35 see 
onds; 1 shallow breather and 1 shell-shocked sol- 
dier, who were anesthetized in 1 minute and 50 see- 
onds ; and 2 children, aged 10 to 15 years, anesthet- 
ized in 1 minute and 30 seconds. 


NORMAL AND ABNORMAL SUSCEPTIBILITY. 


As previously stated it has been the general opin- 
ion that patients vary greatly in susceptibility to gas 
anesthesia, and that each one ts a law unto himself. 
Abnormal patients, constituting Io per cent., do 
vary from normal in susceptibility, some quite 
markedly; but normal individuals, constituting 90 
per cent., are so nearly uniform in susceptibility 
that they respond quite similarly to a common dose. 


Do not understand me to recommend that the 
timing of the induction is to displace the observance 
of symptoms. The abnormals are to be reckoned 
with. Any variation in technic may also change 
the time of induction., A thorough knowledge of 
symptoms is imperative, and that they must, at all 
times, be observed and heeded is of paramount im- 
portance. 


Timing furnishes the cue as to when anesthesia 
symptoms should appear. From the data given 
you will notice that in only three adults, or one in 
700, was the time of induction less than one minute 
and forty seconds, and in these three cases the in- 
duction period was only five seconds less than 
normal. Doubtless the induction could have been 
prolonged five seconds without harmful results. 
Only one in 10 required longer than normal induc- 
tion. 
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THE STANDARDIZED TECHNIC. 


It would seem practical then to instruct the be- 
ginner to follow a definite routine technic for man- 
ipulating his apparatus during the induction. With 
uniform dosage administered anesthesia symptoms 
may be expected, to appear at a definite time. In 
no case should the induction be carried beyond a 
certain time limit. It is exceedingly dangerous to 
attempt to put the extremely stimulated types of 
patients into quiet anesthesia. Using the described 
dosage the time limit for induction has been set at 
two minutes. 


Fig. 1. Showing the author’s apparatus with valves con- 
trolling pressure from tanks, (1-2), valve regulating flow of 
mixture (3) and gauges showing percentage of gasses (4-5). 


When anesthesia is established 5 per cent. of oxy- 
gen is added and this mixture is increased in volume 
to force it through the nose. This amount of 
oxygen, plus the air usually inhaled through the 
mouth while operating, is sufficient to carry the 
majority of patients through an ordinary dental 
operation without necessitating changes in mixture 
or volume. When indicated, changes in oxygen 
percentage are made. 


EVALUATING SYMPTOMS. 


The beginner usually finds difficulty in recogniz- 
ing symptoms of complete anesthesia. Early ap- 
pearance of any one symptom such as cyanosis, 
jactitation or stertor, is sometimes misleading. 
Cyanosis of some degree is a necessary accompani- 
ment to nitrous oxid anesthesia. When nitrous 


oxid enters the blood stream it displaces oxygen. 
Therefore the blood is blue in proportion to the 
oxygen displaced. Since normal individuals when 
anesthetized have absorbed practically an equal 
amount of nitrous oxid, it is reasonable to presume 
that there is a corresponding uniformity of blueness 
of the blood. The extent to which this blueness is 
evident depends upon the complexion of the patient. 
Individuals with fair, thin skin, rosy cheeks or 
florid complexion, show the color of the blood more 
vividly and sometimes display marked cyanosis be- 
fore completely anesthetized. Because of these pre- 
mature symptoms the beginner often operates too 


Fig. 2. Showing stop-watch attached to the apparatus to 
time the induction period. 


soon and the patient suffers pain or develops ex- 
citement or both. The common error of beginners 
is to operate in an anesthesia too light to be main- 
tained or to control the patient. 

Timing assists in judging the maturity of symp- 
toms. 

Since conducting these experiments I have prac- 
ticed and taught this method with good results. The 
beginner is furnished with a routine technic which 
he readily acquires. 


The experienced anesthetist may have his own 
ideas as to what constitutes a desirable dosage or 
resulting anesthesia. But whatever his belief as 
to proportion of gases in the mixture, time for in- 
duction or depth of anesthesia, he will obtain more 
uniform results by following a standardized techie 
for the induction. 
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WHO BENEFITS BY THE SAFETY FACTOR 
OF THE EXPERT MEDICAL AND DEN- 
TAL ANESTHETIST? 


The general Practitioner and the Occasional Sur- 
geon not only have an especial interest in the recov- 
ery of their patients, but also a very vital interest 
in maintaining their prestige in their own communi- 
ties and among their personal clientele. Deaths, 
during or shortly following operations under anes- 
thesia, usually create a great deal of unfavorable 
comment against all concerned in the operative pro- 
cedure, especially if sufficient care has not been taken 
to determine the real surgical risk of the patient and 
to provide the safety factor of expert professional 
anesthesia, 

The physician, who sends a patient to one of his 
surgeon associates for an operation, without warn- 
ing the family of any iminent risk, is placed in a 
very awkward position if he has to explain, as the 
outcome of his advice, an unwarranted anesthetic 
fatality. 

The General Practitioner has two courses of con- 
duct open to himself. If he wishes to protect his 
patient personally by giving the anesthetic he should 
by all means perfect himself in the best routine 
methods of administration as well as in the details 
of preliminary preparation and postoperative care. 
If he does not care to assume this responsibility he 
will do well to see to it that whoever he refers his 


surgical cases to employes only the most reliable 
professional anesthetists. The General Practitioner 
should not expect the surgeon to supervise the anes- 
thesia at the same time that he operates. No sur- 
geon can do two jobs well at the same time, and to 
operate and supervise the anesthesia, the surgeon 
must neglect one or the other of these important 
duties. 

In these days of intensive instruction in all phases 
of practice there is no longer any excuse for the 
General Practitioner to be a tyro in the proper ad- 
ministration of anesthesia. If he so wishes he can 
readily become proficient enough to handle safely 
and effectively all routine methods, not only in op- 
erating room surgery, but also in the specialties, in- 
dustrial clinics and in obstetrics. The fact of the 
matter is that thousands of General Practitioners 
should be using general and local anesthesia in their 
daily practice. In not doing so they are neglecting 
a very profitable phase of their work. 

If the General Practitioner does not care to med- 
dle with anesthesia then he will find it most profi- 
table to use the services of some professional asso- 
ciates, medical or dental, who have perfected them- 
selves in the use of anesthetics. In so doing he 
should explain to his patients the extra care he is 
taking in rendering his treatment painless and safe 
and those of his clientele, who know anything, will 
be only too glad to pay for the additional service. 
In fact a number of anesthetists in the larger cities 
are establishing Anesthesia Clinics to which General 
Practitioners, Occasional Surgeons and Dentists are 
taking their patients and performing the operations 
while the expert anesthetist gives a protecting anes- 
thesia. 

It is a blot on the escutcheon of medicine that 
there are still so many uncalled for anesthetic fatali- 
ties. The idea that the lay-anesthetist has added any- 
thing of safety to anesthesia is fallacious in the ex- 
treme, as any impartial survey of the situation will 
reveal, and surgeons who still try to operate and 
supervise their anesthetics are simply trifling with 
the sanctity of human life—McM. 


THE ELECTION OF MORTON—ANESTHE.- 
TIST—TO THE HALL OF FAME 


The outcome of the recent election of W. T. G. 
Morton, to the Hall of Fame, must be gratifying to 
every American physician and dentist who is famil- 
iar with Morton’s life, his struggles for recognition 
and the sad experience he was made to undergo by 
those who wished to withhold the credit for his work. 

In the election Morton was tied with our be- 
loved Mark Twain with 72 votes. It is certainly a 
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remarkable thing that the electors should have select- 
ed the member of the profession who stood in the 
public eye for the discovery of anesthesia. This 
would seem to indicate that the public has a deeper 
feeling about the importance of anesthesia than is 


commonly supposed. 
It is indeed unfortunate that at this remote time 


Morton’s election should be used by some to revive the 
bitter controversy about the discovery of anesthesia. 
It has been rather definitely determined, historically, 
that many members of the profession figured con- 
spiciously in the evolution of anesthesia and that 
no one of them can claim entire credit. The names 
of Davy, Long, Wells, Jackson, Bigelow, and 
Holmes are all intimately associated with the de- 
velopment period of surgical and dental anesthesia 
and no one can now detract anything from their in- 
dividual contributions. All that remains is to see 
that each of them is as conspicuously honored as 
Morton has been. 

Our great physician poet, the late Weir Mitchell, 
has immortalized the tragic life of Morton in the 
following touching lines: 


What angel bore the Christ-like gift inspired! 
What love divine with noblest courage fired 
One eager soul that paid in bitter tears 
For the glad helping of unnumbered fears, 
From the strange record of creation tore 
The sentence sad, each sorrowing mother bore, 
Struck from the roll of pangs one awful sum, 
Made pain a dream, and suffering gently dumb! 
Whatever triumph still shall hold the mind, 
Whatever gift shall yet enrich mankind. 
Ah! here, no hour shall strike through all the years, 
No hour as sweet, as when hope, doubt and fears, 
’Mid deepened stillness, watched one eager brain, 
With God-like will, decree the Death of Pain. 
How did we thank him? Ah! no joy-bells rang, 
No peans greeted, and no poet sang, 
No cannon thundered, from the guarded strand, 
This mighty victory to a grateful land! 
We took the gift, so humbly, simply given, 
And coldly selfish—left our debt to Heaven. 
How shall we thank him? Hush! a gladder hour 
Has struck for him, a wiser, juster power 
Shall know full well how fitly to reward 
The generous soul that found the world so hard. 
Oh! fruitful Mother—you, whose thronging states, 
Shall déal not vainly with man’s changing fates, 
Of freeborn thought, or war’s heroic deeds, 
Much have your proud hands given, but naught exceeds 
This Heaven-sent answer to the cry of prayer, 
This pricelesss gift which all mankind may share. 


THE SEVERAL MEETINGS OF ANESTHE- 
TISTS DURING 1921. 

The Interstate Association of Anesthetists will 
hold its Seventh Annual Meeting at the Clifton 
House, Niagara Falls, June 1-3, in conjunction with 
the Canadian Society of Anesthetists and the Ontario 
Medical Association. 

The American Association of Anesthetists will 
hold its Ninth Annual Meeting at the Hotel Bellevue, 


Boston, June 6-8, the first three days of A. M. A. 
Week. 

The New York Society of Anesthetists will meet 
with the New York State Medical Association in 
Brooklyn, May, 1921. 

An Organization Meeting of the Western Asso- 
ciation of Anesthetists will be held in Kansas City, 
Mo., late in October in conjunction with the joint 
Meeting of the Missouri Valley and Southwestern 
Medical Associations and the Medical Men of the 
World’s War. 

It is also hoped that a Pacific Coast Association of 
Anesthetists will be organized during the Spring 
Meeting of the California State Medical Society. 


IN MEMORIAM 
SAMUEL JAMES MELTzER, M.D. 


Members. of .the American Association of. Anesthetists 
deeply deplore the untimely death of Dr. S. J. Meltzer, 
November 7, at the age of 69, from pulmonary edema fol- 
lowing an attack of angina pectoris. 

Dr. Meltzer was born in Courland, Russia, March 22, 
1851, received his preliminary education at Koenigsberg, 
Prussia, and his college and medical education at the Uni- 
versity of Berlin from which he graduated in 1882. He 
studied physiology under Prof. Hugo Kronecker, with whom 
he made early important studies on the deglutition reflex. 
He came to the United States in 1883, and engaged in the 
practice of medicine in New York, serving for many years 
as attending physician to the Harlem Hospital. Dr. Meltzer 
was a productive contributor to the literature of biology, 
physiology and experimental medicine. He made numerous 
studies on the physiology of digestion, respiration and the 
peripheral circulation, on the pharmacology of magnesium 
salts, on the vasmotor effects of epinephrin and on the re- 
lation of the pancreas to hyperglycemia and glycosuria with 
reference to diabetes. His investigations on the action of 
the magnesium salts led to the introduction of magnesium 
sulphate for the treatment of tetanus and its use in experi- 
mental and clinical anesthesia. In 1909 he introduced the 
method of intratracheal insufflation for the maintenance of 
artificial respiration and for the administration of anesthe- 
tics. The latter procedure made possible much of the de- 
tailed work on experimental thoracic surgery for which he 
was noted in his last years. In 1906 Dr. Meltzer was ap- 
pointed head of the department of physiology and pharma- 
cology of the Rockefeller Institute for Medical Research, 
and he retained this position until his death. He was active 
in many medical and scientific organizations, and founded 
the Society for Experimental Medicine and Biology, the 
American Association of Thoracic Surgery, and during the 
war, the Medical Brotherhood for the Furtherance of In- 
ternational Morality. He was sometime president of the 
Association of American Physicians. American Physio- 
logic Society, Association for the Advancement of Clinical 
Research and Harvey Society; a member of the National 
Academy of Sciences, American Association of Anesthe- 
tists; Association of American Pathologists and American 
Society of Naturalists, and other societies. In 1917, he 
represented the Section of the Practice of Medicine in the 
House of Delegates of the American Medical Association. 


Dr. Meltzer was commissioned major in the Medical Re- 


serve Corps, U.-S. Army, in 1917. As an enthusiastic re- 
search scholar his name was familiar to medical scientists 
throughout the world. He possessed an idealism peculiarly 
fitting him for intensive laboratory studies though perhaps 
not easily coinciding with the practical side of public life. 
His associates in scientific life regret the passing of a high 
minded fellow worker. 
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Society Proceedings 


Membership is a society devoted to your specialty is an essen- 
tial to success. 


INTERSTATE ASSOCIATION OF ANESTHETISTS 
—SEVENTH ANNUAL MEETING—JOINT MEET- 
ING WITH THE CANADIAN SOCIETY OF AN- 
ESTHETISTS AND THE ONTARIO MEDICAL 
ASSOCIATION, CLIFTON HOUSE, NIAG- 
ARA FALLS, JUNE 1-3, 1921. 


The Interstate Association of Anesthetists will hold its 
Seventh Annual Meeting at the Clifton House, Niagara Falls, 
June 1-2, in conjunction with the Canadian Society of An- 
esthetists and the Ontario Medical Association. 

The following papers and speakers have been tentatively 
listed for the program: 

The Value of Expert Professional Anesthesia to all Con- 
cerned, (President’s Address I.S.A.A. and Canadian An- 
esthetists), Samuel Johnston, Toronto, Canada. 

Anesthesia—Its Place in the Practice of Medicine, (Presi- 
dent’s Address N.Y. Society of Anesthetists), John J. 
Buettner, Syracuse. 

Circulatory Depression in Relation to Operation and An- 
ogy from a Study of Records, E.I. McKesson, Toledo, 

io. 

Studies in Blood Pressure Reactions under Ether-Oil An- 
esthesia, G. M. Geldert, Ottawa, Canada. 

Clinical Observations on the Effects of Operations and 
Anesthesia on Blood Pressure, C. J. Wells, Syracuse, N. Y. 

Clinical Observations on the Effects of Ether Vapor Ten- 
sions, E. A. Tyler, Philadelphia. 

Deaths in Relation to Operations for Fibroid Tumors, T. 
D. Buchanan, New York City. 

Myocardial Degeneration in Relation to Anesthesia, Reed 
O. Brigham, Ann Arbor, Mich. 

Further Studies in Blood Changes under Nitrous Oxid- 
Oxygen Anesthesia, Theodore D. Casto, Philadelphia. 

Further Studies in Oxygen Need during Anesthesia, W. I. 
Jones, and Clayton McPeek, Columbus, O. 

Tissue Acidosis vs. Blood Acidosis, W.H. Mercur, Pitts- 
burgh. 

Acidosis in Relation to Operation and Anesthesia, Edith 
M. Ross, Winnepeg, Canada. 

The Therapeutics of Decreasing Body Alkalinity, W.H. 
Porter, New York City. 

The Therapeutic Use of Oxygen in Relation to Anox- 
emia, R. D. Rudolph and Tom Hanley, Toronto, Canada. 

Rebreathing in Prolonged Nitrous Oxid-Oxygen Anes- 
thesia, George W. Tong, Brooklyn, N. Y. 

Determining the Safe Operative Period for Brain and 
Skull Surgery, William Sharpe, New York City. 

Lessons from Accidents and Near Fatalities in Anesthesia, 
R. M. Waters, Sioux City, Iowa. 

Charting the Signs and Symptoms of Anesthesia for 
Teaching Purposes, E. A. Peebles, Wilmington, O 

Pressure in Relation to Efficient Anesthesia, Ben Morgan, 
Chicago. 

The Value of Endotracheal Anesthesia in Certain Opera- 
tive Procedures, Wesley Bourne, Montreal, Canada. 

Conserving the Status of Anesthesia as a Specialty, W. B. 
Howell, Montreal, Canada. 

One of the interesting features of the Scientific Program 
will be a Session devoted to Case Reports of unusual Anes- 
thesia Experiences by leading anesthetists. The final after- 
noon of the meeting will be devoted to a Joint Session of 
all the organizations and a program of pertinent papers. 

An invitation is being extended the New York Society 
of Anesthetists to participate in this meeting. 

Those who wish to present papers or case reports should 
get in touch with one of the secretaries at once. Do not 
fail to bring in all the new members you can. 

The Annual Dinner will be served at the Clifton House 
on the evening of June 2, at 7 o’clock and will be enlivened 


with music and afterdinner speakers. The visiting Ladies 
will be delightfully entertained as usual. 

As a large attendance is expected make your hotel reser- 
vations at the Clifton House and Associated Hotels as soon 
as possible. 

For further information address 

F. H. McMecuan, M.D., Secretary, 
Avon Lake, Ohio, or 
Wes ey Bourne, M.D., Secretary, 
34 St. Mark, St., Montreal Canada. 


AMERICAN ASSOCIATION OF ANESTHETISTS— 
NINTH ANNUAL MEETING, BOSTON, 
JUNE 6-8, 10921. 

The American Association of Anesthetists will hold its 
Ninth Annual Meeting at the Hotel Bellevue, Boston, June 
6-8, the first three days of A. M.A. Week. An interesting 
and instructive program of scientific papers is being arranged 
for this meeting. Among those who have tentatively 

promised to speak are the following: 

Standardizing the Specialty of Anesthesia, (President’s 
Address), Jos. E. Lumbard, New York City. 

Methods of Ether Anesthesia, Albert H. Miller, Provi- 
dence, R. I. 

P Synergistic Analgesia, James T. Gwathmey, New York 
ity. 

Observations of an Anesthetist, Boris Rapoport, Dorches- 
ter, Mass, 

Nitrous Oxid-Oxygen the Preferable Method of Anes- 
thesia, Harry Harrison, Norfolk, Va. 

Acute Dilatation of the Heart during and after Operation 
and Anesthesia, S.A. Levine, Boston. 

Preoperative and Postoperative Treatment of Diabetic Pa- 
tients, Max Kahn, New York City. 

Anurias Occurring in Normal Animals during the Use of 
Anesthesia, Wm. deB, MacNider, Chapel Hill, N. C. 

Acapnia and Anesthesia—A Resume, Yandell Henderson, 
H. H. Haggard, New Haven, Conn., and R. C. Coburn, 
New York City. 

Studies in Industrial Ether Poisoning, Alice Hamilton, 
Boston. 

Blood Chemistry in Relation to Operation and Anesthesia, 
Victor Mayer, New York City. 

Ether-Oxygen Anesthesia for Cerebral and Spinal Sur- 
gery, A.M. Palermo, New York City. 

Postoperative Lung Complications, E.C. Cutler, Boston. 
Oxid in Obstetrics, Paul Appleton, Providence, 

Anesthesia for Dystocia, C. Henry Davis, Milwaukee, Wis. 

Selective Anesthesia in Obstetrics, Edward P. Davis, 
Philadelphia. 

Local and Combined Anesthesia in Operative Obestetrics, 
F.C. Irving, Boston. 

Alkaloidal Amnesia in Obstetrics, W. Barnes, Indiana- 
polis. 

The Boston Society of Anesthetists is in charge of or- 
ganizing Anesthetic Clinics to be held during the meeting. 
Those wishing to demonstrate newer methods will kindly 
get in touch with Dr. Lincoln T. Sise, 31 Powder House 
Road, Medford, Mass. 

The Council on Scientific Assembly has accorded the an- 
esthetists the honor and distinction of granting the Wed- 
nesday afternoon Session of the Section on Miscellaneous 
Topics for a program of anesthesia papers. The Council 
has appointed Dr. James T. Gwathmey to act as Chairman 
of this Session, Dr. E. I. McKesson as Vice-Chairman and 
Dr. F. H. McMechan as Secretary. 

Dr. Freeman Allen, Chief of the Department of Anes- 
thesia, Massachusetts General Hospital, expects to arrange 
to have the old Amphitheater in the dome of the Bulfinch 
Building, where the first operation under ether was done, 
opened for inspection and the Morton apparatus will be 
on exhibition. It is also hoped that Dr. J. Collins Warren, 
whose grandfather, performed the first operation under 
ether, will make a few remarks of historical interest regard- 
ing the event. 

The Annual Dinner will be served at the Hotel Bellevue, 
on the evening of June 6, and will be enlivened with music 


| 


62 American Journal of Surgery 
Anesthesia Supplement 


Boox ReEvIEws. 


and afterdinner speaking. All those interested should make 
their plans to attend now and secure their hotel reservations 
at once. 
For further information address 
F. H. McMecuan, M.D., Secretary, 
Avon Lake, Ohio. 


Book Review 


Block Anesthesia and Allied Subjects. 
CHAPTERS ON THE MAXILLARY SINUS, THE TONSILS AND 
‘NEURALGIAS OF THE Nervus TRIGEMINUS. By ARTHUR 
E. Smitru, D.D.S., M.D., Oral Surgeon to Frances 
Willard Hospital and to the House of the Good Shep- 
herd, Chicago. Royal Octavo; 895 pages; 595 illustra- 
tions. C. V. Mossy Co., St. Louis, 1920. 


The principal object of Smith in writing his book has 
been to give in a practical and usable form the technic of 
block anesthesia and to include the important allied medical 
and surgical phases, which are so closely interwoven and 
the knowledge of which is so essential to success. The 
book is primarily for oral surgeons, dentists and students, 
and an endeavor has been made to cover the subject and the 
technic step by step in a detailed and thorough manner. 

As a special textbook it will appeal to two classes of 
readers, those who wish to consult it for reference in con- 
nection with special cases and those who wish to acquire a 
systematic knowledge of block anesthesia in all its phases. 
The technic for the various block injections is based upon 
anatomy and Smith is to be complimented on the immense 
amount of personal research he has achieved to place each 
detail of technic on a scientific and accurate basis, thereby 
making his advice as simple and practical as possible. 

Smith has followed a uniform plan in elaborating the 
technic of each deep block injection by discussing the typo- 
graphical anatomy; the needle employed; the technic of in- 
jection; the injection of the solution; precautions; the wait- 
ing period; the area obtunded; and the blocking of com- 
municating branches. This method enables those using his 
book to turn to a complete exposition of any desired in- 
jection. 

Aside from an exhaustive and comprehensive considera- 
tion of block anesthesia in relation to dentistry, Smith has 
devoted special chapters to blocking for tonsillectomy, sep- 
tal, head, jaw and neck operations and other procedures 
which are of special interest to oral surgeons and special- 
ists. His technic for injecting the Gasserian ganglian and 
for blocking in sinus operations will also interest the gen- 
eral ‘surgeon. 

After a consideration of the historical evolution of anes- 
thesia and the development of local anesthesia and its 
methods of application, Smith discusses at length the neuro- 
anatomy of his subject as well as the special anatomy of 
certain regions. He then elaborates on the fundamentals 
of block anesthesia itself and considers in detail the various 
local anesthetics and their combinations and uses. In this 
matter, as in his anatomical studies, the author has done a 
great deal of personal research. The armamentarium, prepa- 
ration of solutions and the general considerations of opera- 
tive technic are discussed in detail as well as the prepara- 
tion of the patient, site of injection and field of operation. 

After showing the application of block anesthesia to every 
possible dental, oral and special operation, all illustrated 
with minute detail and accuracy, Smith concludes his vol- 
ume with pertinent suggestions regarding the handling of 
postoperative complications, syncope, shock and collapse. 

The volume as a whole is a masterpiece of research and 
will no doubt endure as a classic on the subject. It is given 
to few to produce such a work and it is to be hoped that 
the volume willbe as widely read, studied and consulted as 
it so well deserves. 

In this cursory review the Editor feels that he had done 
scant justice to the volume at hand. It is one of those 


books that must be digested to be appreciated. Had Dr. 
Smith’s mother, to whose memory his work is dedicated, 
lived to see its completion, she would indeed have been im- 
measurably proud of her son and his work, but no prouder 
than those who have been associated with him in his career 
and have learned to know him as a friend. 


Anesthetics: Their Uses and Administration. By 
DupLtey Witmot Buxton, M.D., B.S., Member of the 
Royal College of Physicians; Sometime President of 
the Society of Anethetists; Consulting Anesthetist to 
University College Hospital and to the Royal Dental 
Hospital of London. Sixth Edition. Octavo; 535 pages; 
89 illustrations. P Briaxiston’s Son & Co., Philadel- 
phia, 1920. 

The whole of the Sixth Edition of Buxton has been re- 
vised and some sections have been rewritten. The exper- 
ience gained in the World War has modified and in many 
ways enlarged our knowledge of anesthetics. This has 
made it necessary for Buxton to add such material about 
shock and other anesthetic phases of war surgery as come 
within the purview of the anesthetist. 

Buxton is fully conscious that so wide and complicated a 
subject as shock cannot be adequately treated in the limita- 
tions of a textbook, but he hopes that a brief outline of the 
theories of shock and more especially of its treatment be- 
fore, during and after the administration of an anesthetic, 
may prove of value at least as a guide to research and as 
an incentive to thought. Germane to this is the new sec- 
tion upon hemorrhage. This includes references to many 
forms of danger through severe hemorrhage. It is expected 
that when the anesthetist has his mind strored with such 
possible sources of danger, he will be better able to under- 
stand the problems presented by such cases and so be in a 
position to apply prophylaxis and treatment. 

The chapter dealing with Complications and Dangers has 
been enlarged and its arrangement modified. It now in- 
cludes not only the consideration of shock and hemorrhage 
but also the little understood subject of angio-neurotic 
edema. A fuller account of massage of the heart is also 
presented, since that method of resuscitation has proved 
more successful than it was a few years ago. The Posture 
of the Patient, important: in all cases, whether they are 
normal or hazardous, has been fully discussed. 

Dealing with ether Buxton has recast the whole of his 
previous work and has added a discussion of the importance 
and value as well as the method of giving warmed vapors. 
As the value of such accepted methods as intrapharyngeal 
and intratracheal insufflation of ether have been fully 
demonstrated, they are presented in detail with the coopera- 
tion of Dr. Shipway. 

Buxton believes that for many cases of major surgery 
the use of nitrous oxid-oxygen administered after alkaloids 
has been shown to be of great value. Even if its greater 
safety as compared with ether has yet to be substantiated, 
in his opinion there is little doubt that, in the hands of not 
a few anesthetists, the results obtained have established 
the claim that it is one of the best methods in cases of shock 
and congnate states. 

Buxton has again ventured to repeat his views upon the 
advisability of avoiding a routine choice of anesthetics. 
There are many good methods, some valuable in individual 
cases and dangerous in others. To obtain uniform success 
the anesthetist must be familiar with all and be capable of 
fitting the appropriate anesthetic and best method to the 
exigencies of any particular patient or operation. Other- 
wise failure or discredit of a method ensues. 

The chapters on Local and Spinal Anesthesia have been 
considerably enlarged. Spinal anesthesia has now become 
more firmly established as a desirable method in certain 
cases; its advantages have been proved and its limitations 
more clearly defined so Buxton retains the invaluable work 
of Barker and supplies additions and corrections from the 
further researches and clinical experiences of Rood and 
others. The kindred subjects of paravertebral, parasacral 
and sacral anesthesia have also been included in the present 
edition. 

Buxton is to be complimented on the manner in which he 
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gives the views of all workers as fairly and fully as possi- 
ble and for his efforts to include descriptions of various 
new forms of apparatus that facilitate the technic of the 
anesthetist. This volume is one of the most practical books 
on anesthesia and it should be in the hands of every anes- 
thetist whe wishes to perfect himself in his specialty. 


Oxford Loose-Leaf Surgery. By Various Aurnors. 
Edited by F. F. Burcuarp, M.S., F.R.C.S., CoLone. 
A.M.S. and B. Kanavet, M.D., F.A.CS., 
CotoneL U.S.A. Volume 1, Supplement. Oxrorp 
University Press, New York, 1920. 


This Supplement to the Oxford Loose-Leaf Surgery is of 
particular interest to anesthetists as it contains several out- 
standing contributions to the subject of anesthesia. Dr. Is- 
abella C. Herb of Chicago, one of the most noted of women 
anesthetists, supplies the chapter on General Anesthesia. 
As Associate Professor of Surgery in Rush Medical Col- 
lege and as Chief Anesthetist to the Presbyterian Hospital, 
Chicago, Dr. Herb has had an opportunity not only of 
teaching the subject of anesthesia but of putting her own 
instruction to the test of clinical experience; consequently 
her consideration of anesthesia is intensely practical, while 
at the same time it is based on fundamental pharmaco-phy- 
sio-pathological research. 


Beginning with a discussion of the selection of the anes- 
thetic, Dr. Herb reviews the status of chloroform, ether, 
ethyl chlorid and various anesthetic mixtures. Continuing 
she details the proper use of preliminary medication and 
preparation of the patient. She explains in detail the var- 
ious routine and special methods of general anesthesia and 
then takes up the problems of complicating factors and after- 
care. Her advice throughout is in consanance with the best 
practices of the leading authorities. 


The chapter on Local Anesthesia is provided by Dr. M. L. 
Harris, of the Chicago Policlinic, and is replete with valu- 
able information. Harris is not only an adept in the use 
of local anesthesia but also a clever teacher and he manages 
to convey a great deal of knowledge and technic in a very 
limited space. After a general review of the underlying 
principles of local anesthesia, a consideration of the drugs 
used, their toxicity and the preparation of solutions of pro- 
cain and apothesin, he details the various methods of inject- 
ion and remarks on the preparation of the patient and the 
handling of emergencies and after-effects. He then ex- 
plains the methods of regional anesthesia and their applica- 
tion to operations on the head, face, neck, upper and lower 
extremities, trunk and abdomen and concludes with a 
thorough exposition of sacral anesthesia. 


Dr. W. Wayne Babcock, Professor of Surgery in the 
Temple University, Philadelphia, presents the subject of 
Spinal Anesthesia. Aside from a large previous clinical 
experience with this method, Dr. Babcock had an extended 
opportunity of trying out the method in war hospitals and 
much of his additional information is the result of that ex- 
perience and the research that developed from it. 


As spinal anesthesia is being advocated, more and more, 
under circumstances in which general anesthetics seem to 
be contraindicated, it is the discretion of valor for surgeons 
and anesthetists to perfect themselves in spinal anesthesia 
with as thorough an understanding of its possibilities and 
safeguards as Dr. Babcock has achieved. ; 


Some explanation and apology would seem to be due the 
medical profession and the specialists in anesthesia by the 
Editors and Publishers of the Oxford Loose-Leaf Surgery 
for their apparent inability to secure the cooperation of 
some noted professional anesthetist to present the subject 
of Nitrous Oxid Anesthesia. It would seem that those 
concerned are permitting themselves to become part of a 
sinister propoganda to take the practice of anesthesia out 
of the profession, or if they are so ignorant of the real 
authorities on the subject as not to know whom to approach 
to secure presentation of this valuable method, they can 
inform themselves by getting in touch with the Secretaries 
of American, Canadian, British and Scottish Societies of 
Anesthetists. 
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ANESTHESIA 
IN WAR SURGERY 


SURGICAL ANESTHESIA AMONG BRITISH 
TROOPS IN THE TROPICS (INDIA). 


LAURENCE M. Routu, M.D., B. C. Canras. 


Captain R. A. M. C. (S. R.): Senior Anesthetist London 
Temperance Hospital; House Anesthetist Royal 
Dental Hospital of London; Late Specialist 
in Anesthesia, Bombay Brigade. 

Lonpon, ENGLAND. 


In publishing his opinions originally in the Brit- 
ish Medical Journal, October 11, 1919, Laurence 
M. Routh emphasizes that the art of inducing and 
maintaining anesthesia among Europeans in the 
Tropics has definite characteristics distinguishing 
and complicating the action of general anesthetics 
in contradistinction to their administration in Eng- 
land. 

During the last three and a half years I have 
been in India, and most of that time in Bombay, 
where in the various war hospitals I have had 
ample opportunity (in the capacity of specialist in 
anesthesia for two years) of noting the mode of 
action mainly of ether and chloroform. 

SPECIAL CONSIDERATIONS. 

Of recent years it has been more fully realized 
that a skilled anesthetist is as necessary as a skilled 
surgeon; and this obtains more especially in the 
tropics, where climatic and temperamental vicissi- 
tudes prevail. The Bombay war hospitals are de- 
voted almost entirely to troops invalided from field 
service, and in the vast majority of cases from 
Mesopotamia. As in France, so in greater degree 
in Mesopotamia, the strain of active service has 
the effect in many instances of inducing a highly 
nervous condition, especially in the highly strung 
and primarily neurotic subject, but evident also in 
the phlegmatic temperament. In my opinion, in the 
tropics the subject calling for special care in anes- 
thesia is the thin and anemic youth of from 18 to 
25 years, perhaps recently out from home and un- 
acclimatized, and particularly the young officer 
who has had much responsibility thrown on his 
shoulders, where an error of judgment in-the front 
line might court disaster. Of the two, it is rather 
the full-blooded beer drinker that I would prefer 
to have to anesthetize in the tropics; he will doubt- 
less cause trouble during induction, from strug- 
gling, but he will be unlikely to display evidence of 
collapse and failure of pulse and respiration, or 


both, which is always in view in the former type. 

Irregular and often unsuitable food while on 
active service also leaves its mark. In a tropical 
country the food question is often very difficult, 
especially in the front lines, for bully beef and bis- 
cuits predominate, vegetables are often a rare lux- 
ury, and a temperature of 120° F. does not add to 
freshness of the food or to the comfort of the sur- 
roundings. 

Excessive smoking also plays its untoward part 
in predisposing to tachycardia and cachexia. More- 
over, the climate and surroundings do not permit 
of entertainments and healthy sports to the same 
extent as in a non-tropical zone to divert the sol- 
dier’s thoughts and keep him physically fit. 

CHOICE OF ANESTHETIC. 

Ether.—I have been frequently told by medical 
men in India that ether, at any rate by the open 
method, cannot be employed in India. This theory 
I have found to be entirely erroneous. In Bombay, 
though a moist climate, ether can be administered, 
either pure by the open method, or as a mixture of 
ether and chloroform; if pure ether is used I find 
very little more ether is used than at home. Up 
country, with a dry climate and a temperature well 
over 100°. F., open ether can be given satisfactor- 
ily, but it is necessarily somewhat more extravagant 
than in England owing to the atmosphere. In Bom- 
bay, for routine administration I find ether 3 parts 
and chloroform 1 part a very convenient mixture, 
and patients remain comfortably under with the 
same ease as with the commonly used C. E. mix- 
ture at home—(chloroform 2 parts, ether 3 parts). 
A further dilution still with ether is frequently ad- 
vantageous, and in serious cases pure open ether is 
indicated. Ether has been procurable during the 
last two years, especially at the war hospitals, but 
during the later months of 1915 and early in 1916 
it was extremely difficult to obtain it suitable for 
general anesthesia (specific gravity 0.720). The 
whole supply of ether is imported, and it is mainly 
owing to the transport difficulty, which in India has 
been acute, that I have not habitually used pure 
open ether as at home. 

Chloroform.—A relatively dangerous drug in the 
tropics, especially for those debilitated after field 
service. Its use in the pure state should, I think, 
be almost entirely confined to operations requiring 
Junker’s inhaler. It predisposes to shock, and the 
patient is liable to inhale a toxic dose. Chloroform 
is always easily procurable, and Duncan’s White 
Label is plentiful, and though one has to work with 
other brands occasionally, I have had no occasion 
to suspect their quality. It is necessary in such a 
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climate to keep stock bottles in a cool and dark 
place. 
MODE OF ADMINISTRATION. 

Preliminary Medication—A preliminary injec- 
tion of morphin and atropin is convenient in a nerv- 
ous subject, but generally quite unnecessary even 
with open ether; the secretion of mucus is usually 
slight and rarely interferes with the administration ; 
moreover, surrounding the mask with towels or 
gauze to any extent is superfluous. Should an in- 
jection have been decided on, I have found morphin 
gr. % and atropin gr. 1/100 half an hour before 
operation satisfactory. The patient should then 
not be allowed to walk to the theatre, but should be 
carried on a stretcher. 


A degree of disordered action of the heart un- 
noticeable ordinarily becomes very evident before 
an operation, the beat becoming markedly force- 
able, even to a thrill, and various bruits may be 
present, which disappear when the stage of surgical 
anesthesia is reached. 

Although patients go under as easily and as 
quickly as in England, there is increased danger in 
the tropics during the induction stage, especially 
with any struggling, and pushing at this stage may 
court disaster, particularly with chloroform. 

The tendency to failure of heart and respiration 
seems greater than at home, probably climatic in 
origin, and is undoubtedly aggravated by the highly 
nervous condition in which so many patients come 
to operation. 

A somewhat lighter anesthesia can be maintained 
than in England. The corneal reflex is rarely lost, 
its presence even during the primary skin incision 
seems to have little effect. In one instance, as far 
as I am aware a unique one, at the close of the 
operation when the patient was coming round, but 
with no evidence of retching, he suddenly sneezed; 
this was followed immediately by complete cessa- 
tion of respiration, which had to be maintained 
artificially for over five minutes, with ultimate re- 
covery. The pulse was good throughout. 


Sweating is often profuse, especially in a subject 
in a bad condition; this is undoubtedly largely cli- 
matic for this reason; a fan is contraindicated in 
a theatre if a laparotomy or other serious opera- 
tion is in progress. 

Pituitrin is a drug I have found it necessary to 
resort to more frequently during operations than 
at home, with the same valuable results in aug- 
menting the heart’s action and countering shock. 


Postanesthetic vomiting is rare and never trou- 
blesome, but a little retching before leaving the 


table is common. I have seen no case of post- 
anesthetic acidosis or delayed poisoning in the 
tropics. 

Nitrous oxid is little used in India, but anesthesia 
with it is in every way satisfactory. The gas is 
now made locally, but is rarely obtainable except 
for dental work. 

Ethyl chlorid I have never seen used in India as a 
general anesthetic; it is too volatile for the climate. 


In the course of a considerable experience in 
India I have been perhaps fortunate in having no 
fatalities. Extreme care, ‘continual watching of 
the patient, maintaining an even anesthesia, and the 
use of a suitable anesthetic or mixture, together 
constitute in my opinion the secret of obtaining sat- 
isfactory results in the tropics. 


THE PROLONGED ORAL ADMINISTRA- 
TION OF NITROUS OXID-OXYGEN IN 
NEUROLOGICAL OPERATIONS.* 
GeorcE W. Tone, M.D., 

BrookLyn, N. Y. 


Just as the occurrence of various nerve injuries, 
resulting from war wounds, was the cause of much 
study in their surgical repair, it was, likewise, the 
reason for a search after an anesthetic which 
would be suitable in these reparative operations, 
involving neurolysis, nerve suture, nerve-grafting 
or cabling according to the conditions found after 
incision. 

CHOICE OF ANESTHETIC. 

In these nerve repair cases there was very little 
question as to the choice of anesthetics or.the com- 
parative advantage of nitrous oxid over ether or 
chloroform as modified by some pathological con- 
dition im the patient’s body. The subjects for oper- 
ation, as a general rule, were organically sound, 
and, in the rather prolonged period in which they 
had been under hospital care to render their 
wounds aseptic and resistant to the expected opera- 
tive trauma, they might be also supposed to have 
increased their resistance to anesthetic agents. In 
fact, the great surprise to one not acquainted with 
the work was the completeness of the anesthesia 
produced by such a light agent as nitrous oxid 
among a body of men of strong physique and rugged 
health (outside of the nerve injury), and I must 
admit as a personal experience that until we had 
learned the fact in the first month or two, I was 


*Read during the Sixth Annual Meeting of the Interstate Asso- 
ciation of Anesthetists in Joint Session _with the National Anes- 
Sore Seana Society, William Penn Hotel, Pittsburgh, October 
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always prepared to shift to some other anesthetic 
as soon as signs of unsatisfactory anesthesia de- 
veloped and persisted. 

As this is a paper based on clinical experience, I 
can probably bring you no new ideas as to theory; 
whatever I can hope to do in a meeting of this sort 
where all have practical experience, is to emphasize 
some of the points which you have already recog- 
nized as familiar Bible texts in practical adminis- 
tration. 


PSYCHIC PREPARATION. 


We have all seen the patient, apparently resigned 
to the approaching operation as far as words and 
external actions are concerned, but inwardly ap- 
prehensive and not at all properly prepared. Some- 
times he gives us unknowingly a warning of the 
condition before the induction is begun, and a little 
later the instinctive effort at self preservation 
comes to the surface as soon as the conscious con- 
trol of these repressed impulses has been put to 
sleep. Age, sex, size or temperament seem to make 
little difference in their reactions; if the mind is 
under proper control of the anesthetist, the prob- 
lems, especially of the induction, are much simpli- 
fied. 


This was the element that made the anesthesia 
so successful. An army hospital is in some ways 
like a sewing circle where topics of interest are 
passed from mouth to mouth, and the work that is 
done in the operating room is, of course, a subject 
of special interest to those who are to take their 
turn later. At first there was the element of ex- 
aggeration to deal with. In the days when ether 
was the anesthetic, the men who were sickest after 
an operation usually had the most to say about their 
sensations, and it was a little surprising and per- 
haps disappointing to some of them to have so few 
after-symptoms following the nitrous oxid. How- 
ever, the novelty of this soon wore off, and the men 
went into the operating room expecting from the 
experience of their predecessors no discomforts 
from the anesthesia. 


The operations were always considered as a part 
of the treatment and were welcomed as an oppor- 
tunity to get ahead with their cure. The surgeons, 
in their rounds through the wards, were usually 
greeted with requests to advance the dates of opera- 
tions on these injuries; and, if by any chance, the 
request met with favor, the patient was rejoiced to 
be so many days ahead in his recovery. No fear, 
no worry over the operation; only a relief that he 
wotld be well so much sooner. I say little about 
the preparing of the individual patient’s mind te 


the anesthesia; a few words of encouragement as 
the mask was being adjusted to the face and the 
gases started; the larger and more important part 
of the psychic control was by mass action outside 
of our sight. 

I have gone at some length into this part of the 
subject, the mental problem, because of my feeling 
that it may make all the difference between good 
and bad anesthesia, both during the operation and 
in post-operative effects, and the lessons learned 
from this work in a selected group of cases may 
well be carried back to civil life. If the applica- 
tion later on is not attended with the same ideal 
results, we must not blame it then on the adminis- 
trator or the anesthetic agent, (the duo usually held 
responsible for all shortcomings in the operative 
team, ) but more often on the human material which 
is given us to take charge of for a time, and which 
may not be in ideal condition either as to mind or 
body. 


OUTSTANDING FEATURES. 


What were the outstanding features of the work? 
As suggested before, the ease with which a group 
of men, who might be considered rather difficult to 
anesthetize, were carried along is of great interest, 
and the second consideration, which also attaches 
to the anesthetic agent itself, was the length of 
time of the operations. Dissection of nerves is 
necessarily a careful time-consuming business, and 
the anesthetist had to be prepared for an operation 
measured in hours; in fact the longest operation 
lasted very nearly five hours and the shortest ones 
averaged between two and three hours, yet the 
usual unpleasant feature after a prolonged anes- 
thesia were always absent. The patients woke up 
promptly and were ready for the inevitable cigar- 
ette soon after they returned to bed. 


ESSENTIAL POINTS IN MAINTAINING SMOOTH 
ANESTHESIA. 


The method of applying the anesthesia presents 
no new ideas to those who have been working with 
nitrous oxid, but a review or restatement of the 
essential points in maintaining smooth anesthesia 
may not be out of place. The respiratory rhythm 
is the essential study in these cases; any alteration 
in depth or rate requires instant correction, but in 
this particular preventive care is of more impor- 
tance than later correction. This means strict ob- 
servance of and attention to every inspiration, to 
note the slightest change in character instead of the 
desultory attention which occurs so frequently in 
ether anesthesias. The pulse and circulatory phe- 
nomena are of secondary importance, needful of 
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attendance, but as the pulse rate does not drop 
down to its preoperative condition when at rest 
until anesthesia has been maintained for some time, 
worry over varying rates of cardiac action is 
usually unnecessary. The circulatory phenomena 
are so much better under control with the oxygen 
at hand that they seldom make any trouble or cause 
any anxiety. 

There are two essentials in the management of 
this anesthesia. First and foremost must be con- 
sidered the accurate fitting of the face mask so that 
all outside air is excluded and the patient’s respir- 
atory exchange of gases is absolutely controlled by 
the anesthetist. Even the slightest leakage of air 
into the apparatus disturbs the smooth conduct of 
the anesthesia and causes continual changing of the 
percentage of gases. And as the reverse of the 
condition a tight fitting face piece renders the an- 
esthesia almost automatic after the first fifteen min- 
utes have determined the patient’s quantitative need 
of oxygen in the mixture. 


The second consideration in efficiency is rebreath- 
ing of the gases. Of course the question of ex- 
pense is not to be considered in comparison with 
the patient’s safety, but, since the studies of Gatch 
and McKesson on rebreathing some years ago 
opened up the subject, proving its harmlessness and 
in some cases its actual value, and have been fol- 
lowed by a larger clinical experience to confirm the 
early statement (one of the refreshing cases in 
medical teaching where theory has been fully sup- 
ported by later clinical work), this method has 
been employed to its extreme, even in cases of four 
and five hours’ duration. The results speak for 
themselves, not only in the negative virtue of harm- 
lessness but in the absence of exaggerated breathing 
and other allied disturbances which unite to form 
the complex symptom of shock. 


ADJUNCTS. 


Nothing much remains to be said as to the actual 
methods of inducing and maintaining anesthesia. 
This is all an old story to you. The oxygen reserve 
in the patient’s lungs and tissues is first reduced by 
the administration of nitrous oxid alone until the 
color shows a slight change from its ruddy pink. 
Oxygen is then added to continue the color short 
of cyanosis. If any condition exists which contra- 
indicates the addition of other agents to deepen the 
anesthesia, the mixture is varied slightly with less 
or more oxygen to reach the required depth of an- 
esthesia; if not objectionable a small amount of 
ether is given from time to time during the first ten 
minutes to assure a satisfactory muscular relaxa- 


tion, and with the rebreathing method a surprisingly 
small amount is required (generally a couple of 
drachms). After this stage it is very unusual to 
add any more ether no matter how long the opera- 
tion may be. After the skin incision is finished 
and the work among the muscles and nerves, 
whether functionating or destroyed, has com- 
menced, a light anesthesia seems to provoke no re- 
flex. 
OXYGENATION AND OOZING. 

One of the objections to the use of nitrous oxid 
has been that there is likely to be more oozing than 
with other agents, and this would be a very trouble- 
some item to deal with in operations which require 
so much careful dissection as the group of nerve 
injuries with their much-distorted anatomical rela- 
tions. My own feeling in the matter has been that 
the excess of nitrous oxid in the tissues has been 
the cause of this ooze and that sufficient oxygena- 
tion would be the remedy. By applying this rea- 
soning to the anesthesia this unpleasant feature has 
been eliminated, the blood has been kept a bright 
color and the operative work not increased by con- 
tinuous sponging away of blood. 


ORAL ADMINISTRATION. 


The oral administration left something to be de- 
sired in one class of cases, where it was very diffi- 
cult to maintain the first essential of satisfactory 
anesthesia, i. ¢., an air-tight face piece. Opera- 
tions requiring a lateral or prone posture find the 
anesthetist devoting most of his attention to keeping 
the face cuff in position when the head is buried 
in the table, and, more important, not having the 
time to devote to the proper administration of the 
gases. After many troublesome hours the diffi- 
culties of posture were cleared away by having a 
pharyngeal tube made up with a rubber flap fitting 
around the tube which was placed between the gums 
and the cheeks; a slip joint with an exhaling valve 
at its end attaching the pharyngeal tube to the regu- 
lar gas bag. Then by plugging the nostrils with 
cotton the patient’s air supply was perfectly con- 
trolled, and all the mechanical difficulties connected 
with the face covering were done away with in all 
those cases in which the position (from an anes- 
thetic standpoint) have been so troublesome. 


MAKE YOUR PLANS NOW TO ATTEND THE ORGANI- 
ZATION MEETING OF THE MID-WESTERN ASSOCIATION 
OF ANESTHETISTS, IN KANSAS CITY, MO., OCTOBER 
24-28,1N CONJUNCTION WITH THE MEETINGS AND 
CLINICS OF THE MEDICAL VETERANS OF THE WORLD 
WAR, AND THE MISSOURI VALLEY AND SOUTHWEST- 
ERN MEDICAL ASSOCIATIONS. 
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PROLONGED NITROUS OXID-OXYGEN 
AND MINIMUM ETHER ANESTHESIA 
FOR NEUROLOGICAL OPERATIONS: 
CASE REPORTS. 

Otto Warner, M.D., 
WasHInNcToN, D. C. 


The following case reports are presented to 
show the value of nitrous oxid-oxygen and mini- 
mum ether anesthesia for prolonged neurological 
operations. 


Case RecIster No. 21916.—Patient G. W., aged 
26, white, 12 months service. Diagnosis old gun- 
shot wound of the inner surface of the right arm, 
sustained in action in the Argonne, October 8, 1918. 
Immediate operation, September 2, 1920, for com- 
plete interruption of the median and ulnar nerves 
and partial interruption of the musculo-cutaneous 
nerve. The operation included liberation of the 
proximal segments of all three nerves and the distal 
head of the ulna. Also implantation of the mus- 
culo-cutaneous and fixation of the median and ulnar 
nerves with general excision of all scar tissue. The 
amount of ether used was 390 cc., and the duration 
of operation was 5 hours and 20 minutes. 


On February 25, 1920, the final stage operation 
for complete interruption of the median and ulnar 
nerves of the right arm was performed in order to 
make a multiple nerve transplant. Nitrous oxid- 
oxygen and minimum ether was the anesthetic used 
and the duration of the operation was 7 hours and 
45 minutes, during which time 10 cc. of ether were 
required. 


Case Recister No. 15639.—Patient , aged 
20, white, rank, wagoner. This patient, on Octo- 
ber 30, 1918, received a gunshot wound, in the line 
of duty at Ypres, which injured the right median, 
ulnar and lesser cutaneous nerves. The first opera- 
tion was performed September 5, 1919, for approx- 
imation and fixation of the divided nerve segments 
preliminary to grafting. Ether was the anesthetic 
used and 390 cc. were employed during an opera- 
tion lasting 4 hours and 15 minutes. A _ second 
operation was performed October 9, 1919, for ex- 
cision of scar tissue over the site of operation. 
Ether was again the anesthetic used and 400 cc. 
were consumed during the operation which lasted 
3 hours and 10 minutes. A few weeks later a third 
operation was done for the release of a pedicle in 
an old skin graft of the upper right arm, at which 
time 5 cc. of ethyl chlorid were used to induce 


anesthesia and 40 cc. of ether were used to maintain 
anesthesia for an operation lasting one hour and 
18 minutes. 


The final operation was performed on January 
3, 1920, for complete interruption of the ulnar, 
median and proximal stump of the internal cuta- 
neous nerve. It was proposed in this operation first 
to liberate and suture the right ulnar nerve; second 
to liberate and graft the right median nerve and 
third to liberate the proximal stump of the internal 
cutaneous nerve. Nitrous oxid-oxygen and mini- 
mum ether anesthesia was employed, 30 cc. of ether 
being used during the operation which lasted 8 
hours and 10 minutes. 


Both these patients made prompt recoveries, de- 
spite the prolonged duration of their operations, 
without nausea or vomiting or any other untoward 
effects. 


A number of similar instances could be men- 
tioned, but the case reports presented are good il- 
lustrations of the results obtained in prolonged 
neurological operations with nitrous oxid-oxygen 
and minimum ether anesthesia, when the patients 
were poor subjects for ether alone. 


The patients mentioned were operated upon at 
Ft. McHenry in addition to many others in various 
hospitals. Most of the neurological operations 
performed averaged from 2 to 3 hours in duration 
and some were much more prolonged, but in all the 
use of nitrous oxid-oxygen minimum ether anes- 
thesia was found to be especially suitable and free 
from postanesthetic effects. 


The following case, from the records of the 
Walter Reed Hospital, is an evidence of the value 
of this method of anesthesia in safeguarding 
patients who are hazardous risks. The patient was 
a young woman presenting for an exploratory lapa- 
rotomy and salpingectomy (clamping off and re- 
moving ruptured tube) for ruptured ectopic preg- 
nancy. The patient, previous to operation, was 
pulseless and in a condition of extreme shock, her 
systolic blood pressure being 65 and distolic 35. 
Nitrous oxid-oxygen and minimum ether anes- 
thesia was administered and satisfactory relaxation 
obtained with smooth, even maintenance of anes- 
thesia throughout the operation. The patient made 
an immediate recovery from the anesthetic and an 
uneventful convalescence from the operation. 

ProvipENCE HospitTAt. 
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ANESTHESIA FOR OPERATIONS ON 
CHILDREN.* 
Epwarp W. Beacu, M.D., 
PHILADELPHIA, PA. 


Probably there is a subconscious thought that 
passes through the minds of most anesthetists, be 
they skilled or otherwise, that if the patient is a 
child there are not quite so many dangers and wor- 
ries to be contended with. There is no doubt but 
that from a physical standpoint both the surgeon 
and anesthetist consider such cases as more or less 
easy ones. 

If one is to look upon the administration of any 
type of anesthesia from the standpoint of ease he is 
likely to find trouble sooner or later. To success- 
fully give an anesthetic to a child, no matter what 
the operation may be, the same hard and fast rules 
apply as in the case of an adult. It is true that one 
does not have to consider and plan for certain con- 
traindications in children, such as nephritis, myo- 
carditis, high blood pressure and other conditions 
which come to many later in life. It is also true 
that there are less of the so-called major operations 
performed in the early years of life but the fact is 
that while operations may be minor in character, 
each and every anesthetization is a major one. 
ESSENTIAL POINTS IN ADMINISTERING ANESTHETICS 

TO CHILDREN. 

It is the object of this paper to consider the nec- 
essary points, which the writer considers essential 
to the administration of any one of the various 
agents used as anesthetics in children up to the age 
of twelve years. 

There are many seemingly small details, which 
when taken together go to make up a successful 
anesthesia from the standpoint of all concerned. 

The relationship of the dose of anesthetic neces- 
sary, to that of the body weight is practically as in 
the adult, but the child is found wanting in reserve 
strength. The younger and smaller in size so will 
be the lack of resistance to the shock that attends 
operative procedure, and especially long ones. 

The child is of a peculiarly nervous development 
and this fact often causes the nervous reflexes to 
differ considerably from those in the adult. Again 
they are highly prone to surgical shock and while 
the prolongation of certain operations in the adult 
would give us little or no concern, in the young this 
fact is an element to be considered. 

The air limitation, which is small in the children, 
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is marked and taken together with the fact that 
syncope is more often seen in this class of patient, 
must be considered. 

All of these points make it necessary that the 
time of anesthesia be as short as possible and no 
time be lost by the operator in any unnecessary de- 
lays. 

Probably a preliminary visit by the anesthetist to 
become acquainted is more helpful than even in the 
adult. He can learn a great deal by a few minutes 
of playful visit. He can ascertain from the parents 
or nurse some of the interests of the child, make 
a note of the physical development and general re- 
sistance, an approximation of weight, the possibil- 
ity of nasopharyngeal obstruction and other neces- 
sary data, which all help in his choice of the best, 
as well as safest, agent to be used in that case. 

The question of preliminary medication is one 
that must be considered from two angles, immedi- 
ate and postoperative. 

The fact that young children so often show pe- 
culiar results from opium and its derivatives make 
it best to give this drug only in a certain number of 
older children and even then only when there is a 
positive indication for its use. 

Atropin is always given in conjunction with 
morphin and as it is much better borne it may be 
used alone, which will also help to control the secre- 
tions that often cause trouble and delay, especially 
in children. 

The well-known fact that children are prone to 
acidosis following anesthesia makes it necessary 
that we use some preventive measures when able to 
do so. This is best done by suitable doses of 
sodium bicarbonate, for example, 1.5 to 2 gr. for 
each year of age, three or four times a day, for 
three days before operation. 

Tact is a most essential qualification fo one’s suc- 
cess and more so than in the older person, who real- 
izes that the anesthetic is a necessary part of the 
whole procedure. After the agent to be used has 
been decided upon and the preliminary necessities 
carried out, the actual administration is next. 

TECHNIC OF ADMINISTRATION. 

The administration of any anesthetic to a child 
should be’ undertaken with the greatest possible 
care. The patient must be well covered, dry and 
warm, because in children the loss of body heat is 
proportionally far more rapid than in the older. 
There should be no show of restraint, if possible, 
but if the child is too young for any reasoning or is 
stubborn and self-willed, there is no reason to delay 
in inducing unconsciousness as rapidly as safety 
permits. The signs of approaching dangers are to 
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be seen in children as easily as in grown persons but 
they are quicker and more transitory, therefore 
watchfulness is very essential. It is always the 
wisest plan, if possible, to begin any of the anes- 
thetics slowly, all the time trying to divert the 
child’s mind from the immediate proceeding, a few 
minutes more spent by slowly inducing narcosis is 
well repaid by the decreased period of excitement 
and its attendant dangers. 

In the case of the child, as in the adult, the ques- 
tion of choice is one that causes some question in 
many operative procedures. The agents used are 
the same and the methods practically alike but it 
must be remembered that several elements enter 
into child anesthesia that are not encountered in 
the administration to the adult. The writer feels 
that there is no set rule that the anesthetist may 
go by in his choice. 

There must be a careful weighing and balancing of 
facts before the final choice is made, and certainly, 
it should be the judgment of the anesthetist that is 
followed rather than the wishes of the surgeon, or 
the desire to save the patient an unpleasant ex- 
perience. 

The only time the various methods of local or 
spinal anesthesia are to be used is when a general 
anesthetic is contraindicated. Any of the methods 
which do not produce a loss of consciousness are of 
little value in the case under twelve years of age. 

The element of fright and nervousness is often 
marked in the grown-ups and is certainly 100 per 
cent. present in the child. The success of such 
methods depends somewhat ‘upon the help and co- 
operation of the patient and this help is found 
wanting in the small one. For these reasons alone 
we may pass on to the more common methods. 

Ethyl Chlorid—lt is difficult to arrive at any 
definite conclusions regarding the safety of this 
drug. Some authorities look upon it with favor 
and equally good ones with disfavor. 

The writer’s experience with it in children has 
been unsatisfactory, while it has some advantages 
in very short simple surgical procedure, there can 
be no doubt that when used over any length of time 
it is with difficulty that an even anesthesia is main- 
tained. The respirations which are so important in 
the young are particularly prone td disturbances 
especially of rhythm, and these seem to be most 
subjected to accidents, to be followed by a failure 
of the circulation. 

Ethyl chlorid has what one may call an accumu- 
lative effect which causes an over-dose effect even 
after the anesthetic is discontinued. The rapidity 
with which it affects the child and the ease with 


which an over-dose is acquired, even when the 
greatest care is ‘exercised, makes it a dangerous 
drug. In the writer’s experience standing first as 
the most dangerous except when nitrous oxid is 
used in the very young. 

Chloroform.—lIt is only within recent years that 
chloroform has been regarded in its true light in 
children. There was a time, not far past, when the 
impression prevailed that children were less likely 
to any toxic action from chloroform. The fallacy 
of such a statement has been proven too many times 
to leave a shadow of doubt. 

The very young are peculiarly liable to dangers 
both during the induction and later in such after 
effects as acidosis, and changes in the liver. 

During Induction.—The child is prone to crying 
and struggling which leads to alterations in the re- 
spiratory action varying between holding of the 
breath and the full deep inspirations to be fol- 
lowed by a sighing shallow respiration, all of which 
make anesthetization both difficult and dangerous. 

The deep full inspiration with its possibility of 
an overdose is well known to ail of us. Again the 
baby may only literally go to sleep under chloro- 
form and often it is with difficulty that we are able 
to differentiate between this so-called false anes- 
thesia and true anesthesia. 

The tendency of the young to go into a condition 
of syncope during what seemingly is a sati factory 
administration is ancther danger to be contended 
with. This probably is due to a lowering of the 
blood pressure which always occurs in chloroform 
anesthesia. Also the possibility of syncope must 
be guarded against even after the anesthetic has 
been discontinued, by keeping the head low in mov- 
ing the patient and after the return to bed. 

The only advantages to the child are quickness of 
induction with a saving of time, taken together with 
the lessened irritation of the nasopharynx and 
bronchial tract. In the administration unusual 
care must be exerc'sed and a large percentage of air 
or oxygen used with the agent. 

I do not condemn chloroform because I believe 


it has a place in surgery, but it should be employed 


only when there is a positive indication and then 
only by a skilled person. 

As a preliminary to the continuation by ether the 
same dangers are encountered as in the induction, 
and the lessened fright and irritation do not counter- 
balance the risk that is taken by its use. 

Ether—When we consider this agent from the 
standpoint of an anesthetic the first point is, that 
of all such drugs used, it is the one that acts as a 
stimulant from the beginning until late in a pro- 
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longed operation. All children, as we know, show 
the loss of body heat, and of blood; are more prone 
to shock and have less resistance than the adult, 
facts which must be considered. 

This taken together with the fact that it is one 
of the safest agents used, shown by all mortality 
statistics, makes one hesitate before eliminating it 
as our choice. On the other hand, it is also true 
that ether has a decidedly irritating effect upon the 
mucous membranes of the respiratory tract, also 
that in children this irritation is more marked than 
in the older person. This irritating property of 
course causes more postoperative complications 
than when other anesthetics are used. If a mini- 
mum amount is used and care exercised as to main- 
taining body heat during the operation, and if the 
same care is used in transporting the patient back 
to the bed and even after, then this danger is re- 
duced to a negligible consideration. 

In the administration we probably have a wider 
and more varied choice as to the method used than 
with other agents—namely, the open, the closed 
and a combination of both. 

As to the first or open drop method, this plan is 
the safest and easiest in a great percentage of rou- 
tine cases. The use of several layers of plain 
gauze either with or without one of the various 
types of masks, together with the ordinary %4-pound 
can of ether, is certainly to be recommended and 
more so in the majority of cases where the one 
administrating the ether is not especially trained. 
This method is as near fool-proof as any. The 
gauze held away from the face and gradually low- 
ered as the irritation is lessened, together with a 
little patience on the part of the anesthetist, is cer- 
tainly to be recommended as a routine method. 

By this manner the risk taken by the adminis- 
tration is very small. There are numerous signs 
and symptoms that tell of the dangers of an over- 
dose and plenty of time to correct them. 

As to the closed method which is more often seen 
in the larger children or early adolescence. There 
are times and conditions which may indicate the 
use of an inhaler of which to my mind the Bennett 
is the most satisfactory, but with the child, the fear 
encountered by the use of a close face piece, the 
difficulty of obtaining a face piece to fit the smaller 
and varied types of faces seen in the child, must be 
considered, before the closed method is_ chosen. 
With this method rebreathing is essential for at 
least part of the time and this constitutes another 
objection because of the poor manner in which chil- 
dren stand rebreathing. 

With ether as the anesthetic the ideal method is 


one that reduces the amount of irritation, and uses 
the smallest amount of agent, together with the 
least amount of effort by the patient. 

This is probably best obtained by a warmed 
vapor, which can be given in a gentle regular flow 
of the gas, and so throws no extra work upon the 
respiratory apparatus of the patient. 

There are so many methods and manners of do- 
ing this that it is unnecessary to go into detail ex- 
cepting to caution against any apparatus that is not 
sure of delivering a warm vapor. 

In children a large percentage of operations are 
upon or around the nose and mouth. For such the 
nasopharyngeal method is to be recommended for 
two reasons; first, the surgeon may work continu- 
ously and in so doing shorten the time of anestheti- 
zation; secondly, this eliminates what is called in- 
termittent anesthesia. There is no question but 
that this manner of administration is harmful. It 
causes too much variation as to the depth of nar- 
cosis. The secret of good anesthesia is evenness in 
maintenance, and one cannot do so in any intermit- 
tent fashion. 

Nitrous oxid-oxygen.—At the present time there 
is probably more interest taken in this manner of 
producing surgical anesthesia than any of the 
others. There has developed a feeling among the 
profession that this combination is without dangers 
under all circumstances, and I think it is time that 
the falseness of this feeling is shown by those who 
know differently. Statistical tables show a very, 
very small mortality but now that this method. is 
used for major surgical work there is bound to be 
a greater mortality. 

Nitrous oxid is the safest anesthetic now being 
used especially when the operation is a short one. 
Nevertheless, in the hands of an inexperienced an- 
esthetist, it is a dangerous combination and this 
fact is especially true in children. 

Whenever nitrous oxid is used in the child there 
is one cardinal principle that to. my mind must be 
adhered to,—namely, at all times oxygen must be 
used in conjunction with it. 

The period of childhood may be divided into 
three groups,—up to 6 years, from 6 to 8 years, 
and from 8 to say 12 years of age. 

At all times there are circumstances and condi- 
tions, which have a direct bearing on the choice of 
this combination as an anesthetic. Always the gen- 
eral physical development must be considered. 
There is a direct ratio between the development and 
the physical stature to the safety of nitrous oxid. 
A child may be 10 or 12 years of age and be a thin, 
emaciated, anemic subject, so warning against the 
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choice of gas, while on the other hand one of 6 
years may be as a child of 9 in development. The 
surgeon, type of operation, the surroundings and 
the ability of the person in charge of the anesthetic 
must also be considered, before this rapid acting 
agent is chosen. 

In the very young nitrous oxid is not to be used. 
The well known asphyxial element seen when this 
gas is used is in itself a contra-indication up to at 
least 6 years. Another reason why these individ- 
uals cannot take nitrous oxid is due to their thin 
poorly developed chest walls, which cannot properly 
overcome the demands made upon them by the 
valves of the inhaler. 

Again, the so-called tidal volume of a child’s 
breath is very small and this fact makes the normal 
to and fro volume of nitrous oxid with the carbon 
dioxid gas cause difficulty in maintaining an even 
anesthesia. The carbon dioxid which acts as a re- 
spiratory stimulant or at least as an exhilarant to 
the respirtion is probably the cause of this irregu- 
larity. 

From the age of 6 or 7 there begins a time when 
nitrous oxid may be used with certain qualifica- 
tions. Of these the greatest factor is a skilled 
trained anesthetist. The operation should be per- 
formed under circumstances that guard against 
accident, such as in a hospital where there is help 
if need be. 

The young person will in a big majority of cases 
object to the face piece and this objection may be 
the cause of a beginning nervous condition which 
will show itself after the induction has really 
occurred. 

Nevertheless, there is a decided place in surgery 
for such an anesthetic, as in many of the short 
operations where a deep narcosis is not necessary ; 
where there are positive contraindications against 
the use of other agents; where the child is well de- 
veloped with no obstruction to the air passages, and 
there is no indication of an unusual glandular en- 
largement or status lymphaticus; then we may use 
this combination to the best advantage. As a pre- 
liminary to ether it will shorten the total time con- 
sumed. It will cause less mucous and saliva and 
will allay the fears of both patient and parents. As 
the age increases, so the dangers from nitrous oxid 
oxygen decrease providing the physical stature 
equation is a proportionate one. Under these con- 
ditions there is no reason why the child should be 
considered any differently than the adult. 


Ether-Oil Colonic Anesthesia—Before conclud- 
ing I would like to call your attention to Ether-oil 


colonic anesthesia. In children this method is 
hardly used enough as yet to be sure of its position. 
The indications are the same as those for the adult, 
and it does work happily in a number of cases. The 
method as shown by Dr. Gwathmey is satisfactory 
in all respects, especially in the fact that the bowel 
may be emptied quickly. 

In children the success of an anesthesia is due to 
the ability to control the amount in the system and 
unless one has such a control any colonic method 
is hazardous. 

CONCLUSIONS. 

My effort has been to try to emphasize some of 
the points which must always be considered when 
dealing with children from this phase of surgery. 

Surely the time has passed when one anesthetic 
will do for all cases and now one of the essential 
duties for the anesthetist is that of choosing the 
safest agent to be used, for everything else is sub- 
sidiary to safety. The one agent which stands fore- 
most in this respect is ether. 

In children in the larger percentage of cases 
ether given slowly by the open drop method, with 
plenty of air or oxygen is the one to be chosen. 

1. It is a stimulant against the other depressants. 


2. The length of time for induction is very 
slightly increased. 

3. When care is exercised the irritation is small, 
and the after-effects are transitory. 

4. There are plenty of premonitory signs to an 
over-dose. 

5. Lastly, by all statistics as to mortality it has 
been proven the safest under all circumstances in 
the usual every day run of cases. 

5052 WaLNnuT STREET. 


The following was the motto on the membership 
cards of the American Anesthetists for 1921: 


WHAT IS THE LURE OF ANESTHESIA? TO MY MIND 
IT LIES CHIEFLY IN THE VARIETY OF THE WORK. 
THE PROBLEMS ARE ALMOST ENDLESS; THEY ARISE 
FROM THE STATE OF THE PATIENT, THE NATURE OF 
THE OPERATION AND THE SPECIAL DEMANDS OF IN- 
DIVIDUAL SURGEONS, ALL OF WHICH MAY BE, TO A 
CERTAIN EXTENT, ASCERTAINED BEFOREHAND. ON 
THE TOP OF THEM ALL, HOWEVER, IS THE PATIENT’S 
IDIOSYNCRASY—AN UNKNOWN QUANTITY. THERE 
IS THUS A SPORTING ELEMENT IN THE SPECIALTY, 
IT IS A GAME OF SKILL IN WHICH THE MORE ONE 
GRASPS THE RULES AND THE PROBALITIES THE MORE 
ONE PLAYS IT WITH CHANCES OF SUCCESS. 

—G. A. H. Barton 
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THE SELECTION OF THE ANESTHETIC 
FOR INTRAORAL SURGERY.* 
C. H. Burmetster, D.D.S. 


Attending Dental Surgeon to the Cincinnati General Hosnital. 
CINCINNATI, OH8IO. 


The actual administration of an anesthetic for 
dental and oral surgery is far different than one would 
suppose from reading the regular text books on the 
subject. Conditions peculiar to operations in the 
mouth change the rules for the administration of an- 
esthetics for operations on other parts of the body. 
The admixture of variable quantities of air, the pres- 
ence of profuse hemorrhage, the small field of op- 
eration and the highly specialized sensitive organs 
demand a technic quite different. In the following 
paper an attempt will be made to review briefly the 
indications for various anesthetics and their several 
uses in operations which are performed intraorally. 

THE ROLE OF LOCAL AND CONDUCTIVE ANESTHESIA. 

Local and conductive anesthesia are especially in- 
dicated in those operations where careful technic is 
required. Such an operation as the removal of the 
impacted third molar seems to be a direct indication 
for the use of novocain. Some one has said “the 
more difficult the impaction the more conductive an- 
esthesia is indicated”. By the use of the mandibular 
injection, supplemented by the buccal injection, a 
painless operation can be performed, one which does 
not predispose the patient unnecessarily to the risk 
of ether or chloroform. The field of the operation 
is clear from blood, and instead of being subjected 
to the usual nauseating recovery, the patient can be 
discharged almost immediately. The great majority 
of impacted teeth operations are not of such conse- 
quence as to require the usual hospital routine. Cor- 
rect angles by the radiograph change many so-called 
hospital cases into simple extractions. 


TROUBLESOME OPERATIONS. 

One of the most troublesome operations the den- 
tist has to perform is the removal of pulpless teeth. 
It has been estimated that a vital tooth can be com- 
pressed one tenth of its bulk and return to its original 
form. A tooth that has been divitalized can be com- 
pressed only 2 per cent. of its bulk. Surrounding the 
brittle pulpless tooth is a condensing osteitis of the 
process which makes a far difficult environment than 
normal. McGee has likened the operation to “the re- 
moval of a fossil fish from a piece of granite”. Hena- 
han has described the removal of such a tooth as the 
most difficult he has to perform. The careful turn- 


*Read during the Seventh Annual Meeting of the Interstate As- 
sociation of Anesthetists in Joint Session with the Odontological 
Society of Western Pennsylvania, at Pittsburgh, October, 5-7, 1920. 


ing back of the flap, the removal of the buccal plate, 
the tedious dislodging of the fractured apical third 
by the chisels requires ample time to do the operation 
without unnecessarily damaging the surrounding 
structures. This is another direct indication for the 
use of novocain. 

In the removal of infected granulomatous areas 
about the roots of pulpless teeth, Hartzell says it is 
his custom to remove, the entire tooth and by the 
use of adrenalin and packs see to it that every particle 
of the granulomatous tissue is removed from the 
periapical region. The use of general anesthesia 
seems especially not indicated in this operation. 


A troublesome complication in the removal of the 
superior molar teeth is the possibility of forcing them 
into the cavity of the antrum. From anatomical 
specimens it has been shown that it would be impos- 
sible to extract certain roots without entering the 
cavity. When this occurs the easiest and best way 
is to remove the buccal plate of the alveolar process, 
after first making a flap and remove the foreign body 
by curette, wire loop or by irrigation. The flap can 
then be brought down and an opening of long stand- 
ing be avoided. Such an operation could hardly be 
performed except under a local anesthetic. 


Another operation which is being done for pros- 
thetic purposes is the one known as alveolectomy. 
The principle involved is the removal of as much of 
the alveolar process as would eventually be removed 
by nature in the process of resorption. The technic 
consists in raising a muco-periosteal flap following 
the extraction of the teeth and with the ronguer for- 
ceps excising the buccal and labial alveolar plate and 
as much of the septal bone as is necessary for the 
contour. The lingual plate is left as it appears or is 
smoothed off. If an impression is desired the flaps 
are sewed together. The men who are doing the work 
along this line are almost unanimously in favor of 
local anesthesia. In preference to general anesthe- 
sia. This allows the impression to be taken imme- 
diately after the operation, which would be otherwise 
impossible. 

Conductive anesthesia is used to advantage in the 
reduction of fractures, where the break is distant 
from the point of injection. Relaxation of the mus- 
cles is gained without the usual nausea and vomiting 
following the use of a general anesthetic. 

The use of suggestion when local anesthesia is used 
is of inestimable value. Many operations can be 
successfully performed under this form of anesthesia 
by the careful operator where one, possessing equal 
skill but less tact, is doomed to failure. 
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ADVANTAGES OF GENERAL ANESTHESIA. 

Nitrous oxid-oxygen is the safest of all general 
anesthetics in the hands of the expert and the most 
dangerous in the hands of the unskilled. In the 
every day practice of Exodontia and Oral Surgery 
nitrous oxid-oxygen is somewhat limited in its use. 
It is especially adapted to short operations. In the 
extraction of vital teeth, not liable to fracture, it is 
an ideal anesthetic. It is also especially indicated in 
lancing abscesses and the extraction of abscessed 
teeth. The method of nasal administration is most 
frequently used and, allows the operator a clear field 
of operation. For children and neurotic patients it 
is the anesthetic of choice owing to the rapid and 
pleasant induction. 

This form of anesthesia has the advantage over 
local in cases of alveolar abscess as it eliminates the 
possibility of the infection being infiltrated into the 
surrounding tissues. 

PROPHYLAXIS OF ASPIRATION. 

Dr. Carl Hedblom, in the Annals of Surgery, May, 
1920, describes some cases in which particles of teeth 
were inspirated during extraction, resulting in the 
death of the patient in several instances. It is of 
paramount importance that every available method be 
used to prevent the entrance of such foreign bodies. 
Perhaps the best is the packing of the throat method 
advocated by Winters. Gauze and cotton packs are 
made by laying a large layer of cotton between two 
layers of gauze and cutting into four inch squares. 
A cord about eighteen inches long is tied through the 
middle of each square. This serves to prevent the 
passage of the pack into the pharynx and also serves 
for its easy removal. The patient is anesthetized 
with the nasal inhaler and the mouth gag is applied 
and opened when the patient is completely anesthe- 
tized. A tongue depressor is introduced and the base 
of the tongue carried forward. The gauze pack, just 
described, is passed over the depression and is held 
firmly in place by the tongue when relaxed. The 
pack serves two main purposes. It prevents the en- 
trance of foreign material, such as tooth roots, 
crowns, fillings and blood into the glotis and it also 
acts as a valve which prevents breathing through the 
mouth. There have been cases, in which gauze packs 
not so constructed, have been drawn into the glotis 
under forced inspiration and removed only with great 
difficulty. The increased number of accidents of this 
kind and the inspiration of foreign particles require 
special attention along the lines of prevention. 

ANESTHESIA FOR PROLONGED OPERATIONS. 

In long continued operations such as the removal 

of large cysts of the upper jaw, cysts of the ramus, 


resections, hare-lip and cleft palate, ether is the an- 
esthetic par excellence. In intra-oral operations, in 
which the mouth should be free from anesthetic ap- 
pliances, intra-pharyngeal anesthesia by the vapor 
method is used. This form of anesthesia is also ideal 
where the antrum or nasal fossal are opened. For 
any operation in which hemorrhage is _ profuse. 
Ether vapor is preferred. The packs in the mouth 
need to be changed so often that it is quite impossible 
to procure a smooth anesthesia using nitrous oxid. 

A factor which must also be considered in a dental 
practice is the patient’s preference for an anesthetic. 
When the operation can be performed equally suc- 
cessfully under local or general anesthesia the feel- 
ings of the patient may well be respected. 

In conclusion, the point which the author has de- 
sired to emphasize is that local and general anesthe- 
tics have certain well defined fields for their adminis- 
tration and that certain operations can be better per- 
formed under one than the other. Only by employ- 
ing the indicated anesthetic can we give our patients 
the best service and protection. The correct select- 
ion of the anesthetic is one of the chief factors in the 
successful operation. 


AN EXPLANATION FOR THE ANTAGONIS- 
TIC ACTION OF A SUBSTANCE SUCH 
AS CAFFEIN, TO THE ACTION OF 
GENERAL ANESTHETICS.* 


E. Burce, M.D. 
Professor of Physiology University of Illinois. 
ILLs. 

If one physiological process in the body is more 
important than another, oxidation is certainly the 
most important and, in fact, is so important that it is 
considered by some to be the life of the cell. 

Stimulants as a rule increase oxidation, while de- 
pressants decrease it. Caffein, for example, increases 
the oxidative processes whereas the anesthetics de- 
crease them. 

We had already found that whatever increased 
oxidation in the body produced an increase in cata- 
lase, an enzyme possessing the property of liberating 
oxygen from hydrogen peroxide, by stimulating the 
alimentary glands, particularly the liver, to an in- 
creased output of this enzyme, and that whatever de- 
creased oxidation produced a decrease in catalase by 
diminishing its output from the liver and by direct 
destruction. 

The catalase determinations in the following ex- 
periments were made by adding 0.5 cc. of blood to 


*Read during the Seventh Annual Meeting of the Interstate As- 
sociation of Anesthetists in Joint Session with the National Anes- 
esthesia Research Society, Hotel William Penn, Pittsburgh, Penna., 
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hydrogen peroxide in a bottle, and the amount of 
oxygen liberated in 10 minutes was taken as a meas- 
ure of the catalase content of the 0.5 cc. of blood. 


In Figure 1 it may be seen that the administration 
of 0.15 grams of caffein per kilogram into the ali- 
mentary tract of a dog greatly increased the catalase 
of the blood with resulting increase in oxidation, 
while the anesthetics, ether, chloroform, and nitrous 
oxid, greatly decreased the catalase of the blood with 
resulting decrease in oxidation. 
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The increase in oxidation with resulting stimula- 
tion produced by caffein is attributed to the increase 
in catalase, and the decrease in oxidation with result- 
ing anesthesia produced by the anesthetics is attribu- 
ted to the decrease in catalase. 


The antagonistic action of caffein to the action of 
the anesthetics is attributed to the fact that the action 
of caffein on catalase production is diametrically op- 
posed to the action of the anesthetics, that is, caffein 
produces an increase in catalase while the anesthetics 
decrease it. 


ADMINISTRATION OF CARBON DIOXID 
AFTER ANESTHESIA AND OPERATION.* 
STANLEY P. M.D., Georce H. Broom, 
M.D., anp Hopart A. REIMANN. 
PHILADELPHIA, PENNA. 


The administration of carbon dioxid after anes- 
thesia has been urged on a number of occasions.! Its 
benefits have been considered both from the theoret- 
ical standpoint and from actual trial. From the the- 
oretical standpoint, it might be remarked, before pro- 
ceeding to a discussion, that considerably more fac- 
tors than are ordinarily taken into account must be 
considered. From the actual practice of this proce- 
dure, it is claimed that recovery from the anesthetic 
is hastened by the augmentation of breathing, that 
it has a powerful stimulating effect on the circulation, 
particularly the venous return, and that it causes a 
rapid restoration of arterial pressure without subse- 
quent relapse. It produces a decrease of postopera- 
tive nausea and thirst, and a possible restoration of 
intestinal tonus. The latter leads to a diminution or 
entire absence of gas pains. 

These propositions, it is evident, are essentially 
matters of opinion. It is extremely difficult, if not 
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Fig. 1—Apparatus for administering carbon dioxid. 


impossible, definitely to compare differences in re- 
covery time between anesthetized patients to whom 
carbon dioxid is given and those who are allowed to 
recover in the ordinary way. Possibly a statistical 
treatment of the results in a large number of care- 
fully selected patients and controls would decide. 
The same thing is true of nausea, vomiting and gas 
pains. The benefits of this treatment are stated con- 
fidently, however, and it was decided to try the 
method in this hospital. 

METHOD OF ADMINISTRATION OF CARBON DIOXID. 

The apparatus and technic used were the same as 
that described by Henderson, Haggard and Coburn.! 


*Read during the Seventh Annual Meeting of the Interstate As- 
sociation of Anesthetists in Joint Session with the National Anes- 
thesia Research Society and the Medical Society of the State of 
Pennsylvania, Hotel William Penn, Pittsburgh, Penna., October 
5-7, 1920. Awarded one of the First Prizes of the N. A. R. S. for 
meritorious research. From the Department of Pathology of the 
Lankenau Hospital. 
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Fig. 2.—Increased respiratory activity. 


The gas was obtained from a tank, and led through 
a reducing valve to a mask similar to those used on a 
nitrous oxid apparatus. The patient breathed in and 
out of a tube in the mask 2.5 cm. in diameter. A small 
glass tube, passed through another opening, led the 
carbon dioxid into the interior of the mask (Fig. 1). 
During inspiration the gas was mixed with air enter- 
ing the large opening. During expiration it wasted 
with the expired air into surrounding atmosphere. 
No account can be kept by this method of the exact 
quantity of carbon dioxid inspired, but a short ex- 
perience enables the operator to judge, from the color 
and breathing, how firmly the mask should be pressed 
over the patient’s mouth and nose. It is necessary, 
in order to secure effects, that the concentration of 


were returned from the operating room in good con- 
dition, with good color, warm skin, and a respiratory 
rate fairly regular, of from 30 to 35 a minute. The 
ether was administered by the drop method. Carbon 
dioxid was given for one-half hour, and the interval 
between discontinuation of the anesthetic in the op- 
erating room and the start of the carbon dioxid varied 
from ten to twenty minutes. The first effect was ob- 
served very quickly—that of increased rate and depth 
of respiration. The color became rosier; the pulse 
rate was generally increased, but the peripheral blood 
pressure as measured by a Tycos instrument, showed 
no constant change. The administration was inter- 
rupted in many cases by efforts on the part of the pa- 
tient to vomit, and toward the end of the half hour, 


Fig. 3.—Increased 


carbon dioxid in the alveolar air be kept higher than 
normal. From 6 to 8 per cent. of the gas is recom- 
mended for inhalation. In actual operation, too much 
gas produces cyanosis; too little, no effect. By care- 
fully allowing the patient’s rate and depth of respira- 
tion to maintain a maximum, and at the same time 
observing that the color is good, it is easy to regulate 
the practical dose. 


All the patients on whom the procedure was tried 


respiratory activity. 


by tossing of the head, and purposeful movements 
of the upper extremities directed toward pulling 
away the mask. Several patients who had received 
only a small quantity of ether recovered conscious- 
ness and announced this fact by asking for air, even 
though their color was good and their breathing had 
been no more violent than others. Graphic records 
of the respiratory excursions are shown in Figures 
2and 3. They were obtained by a spring stethograph 
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connected by air pressure to a tambour, the move- 
ments of which were recorded on a kymograph 
(Fig. 4). 

COMMENT 

The further history of these patients with respect 
to nausea, vomiting and gas pains was carefully kept. 
On these points, it is necessary that an opinion be 
given. This represents our judgement and the opin- 
ions of the deaconesses in charge of the wards. The 
latter is valuable, in that it represents the experience 
of many years, in the handling of operative patients 
in active wards. In our combined opinion, therefore, 
the administration of carbon dioxid did not material- 
ly hasten the recovery from the anesthetic, doing very 
little toward preventing vomiting and gas pains. We 
are convinced that nothing short of mathematical 
methods will discover the differences, if any exist. 
It is obvious that its benefits in these directions are 
not clear. 

From the theoretical standpoint, there is great in- 
terest in the discussion of this procedure. Carbon 
dioxid should be considered not merely as a waste 
product to be eliminated, but as a substance having 
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Fig. 4—Method of obtaining graphic records of respira« 
tory excursions. 


properties of definite physiologic importance. There 
are two distinct opinions in reference to the effect of 
carbonic acid on the respiratory center. The one 
states that the normal stimulant of the respiratory 
center is the hydrogen-ion concentration of the blood ; 
the other, that this factor plus a specific influence 


' possessed by carbon dioxid is the respiratory hor- 


mone.? 

In other words, carbonic acid is regarded by some 
as a mere acid, but a very convenient one, on account, 
for example, of its ease of excretion. By others it 
is regarded as an acid, with an additional stimulatory 
property.2, Some of the following arguments in ref- 
erence to the administration of carbon dioxid after 
anesthesia require that these points of view be re- 
membered. In addition, befare proceeding further, 


it is necessary to recall a few facts relative to the 
acid-base regulatory mechanism of the body. The 
hydrogen-ion concentration of the blood is kept, in 
health, at a remarkably constant figure. The acids 
yielding this constant hydrogen-ion concentration are 
of two varieties: volatile, namely, carbon dioxid, and 
fixed. They are derived from metabolic activities. 
The carbonic acid is excreted through the lungs, the 
fixed acid radicals mostly through the kidneys, and 
at such rates that the balance of the acid and alkali 
is always kept constant. If, for some metabolic rea- 
son, an excess of acid is produced, there is less room 
for carbonic acid, which can be quickly ventilated off 
and kept at the compensated level by increased res- 
piratory activity. Analyses of the blood will show a 
diminished amount of carbon dioxid. If, on the 
other hand, a lower level of blood carbonic acid is 
brought about by overventilation, the blood becomes 
more alkaline, and under these circumstances it 
would be reasonable to administer an acid like carbon 
dioxid. But experiments of Macleod and Knapp? 
indicate that there is a compensatory mechanism for 
increased alkalinity. They found that there is an in- 
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Fig. 5.—Intravenous injection of NaHCO, to compare the 
distribution of the alkali. 


crease of lactic acid in the blood in experimental al- 
kalosis. There therefore seems to be a mechanism 
which adds acid to the blood when this fluid becomes 
too alkaline. 

The condition of diminished carbon dioxid, not due 
to the forcing out of this acid by another stronger 
one, has been termed “acapnia.” The effects of this 
condition, among others, are a depression of the res- 
piratory center, and a lowering of the hemoglobin 
dissociation curve. That is to say, less oxygen is 
liberated from a given volume of blood. The latter 
effect is very remarkable in its delicacy ; a measurable 
change can be detected by a change in concentra- 
tion of free carbonic acid of one part in one hundred 
million. The depression of the respiratory center 
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is very small in alkalosis, contrary to the stimulating 
effects of even small amounts of acid. This is brought 
out graphically in the carbon dioxid diagram of 
Haggard and Henderson.® Acids, including carbonic 
acid, have the power of increasing the availability of 
oxygen in oxyhemoglobin. There is no specific ac- 
tion manifested by carbon dioxid in this respect, 
however.® It may be argued that with less oxygen 
available, there can be less carbon dioxid produced, 
and consequently, a vicious circle may be established. 
The possibility, however, must never be overlooked 
that in conditions in which free oxidation is hindered, 
partial oxidation products, acid in nature, may be pro- 
duced. There is abundant evidence that there is in- 
terference with oxidation in anesthesia.? Indeed, 
one of the well known theories as to the way in which 
an anesthetic produces anesthesia hinges on depres- 
sion of oxidation. The other theory refers it to a 
diminution of the permeability of cell membranes, 
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Fig. 6—Charted result of sodium bicarbonate given by 
mouth. 


which may also lead to incomplete oxidation.9 


To return to the question of the specific activities 
of carbon dioxid, the proposition is immediately pre- 
sented: If the total acids of the blood are the res- 
piratory stimulant and the factor which makes oxy- 
gen available from the oxyhemoglobin, why attach 
such importance to carbon dioxid as a mere acid? 
Since there is, however, still debate on whether car- 
bon dioxid is more than an acid to the respiratory 
center, there is room for argument on the other side. 
The carbon dioxid diagram of Haggard and Hender- 
son® is a most ingenious treatment of the subject. 
They reach the conclusion that the hydrogen-ion con- 
centration of the blood is the important factor. 


It remains to apply these arguments to anesthesia. 
The one definite fact acceptable to all observers is 
that the carbon dioxid carrying power of the blood 
is reduced by this procedure. It is the nature and 


the cause and the significance that are in doubt. Hen- 
derson says that the reduction is due to overventila- 


tion: too much carbon dioxid is removed by the in- 
creased respiratory rate and depth during anesthesia. 
Our standpoint is that the reduction is due to the en- 
trance into the blood of other stronger acids, which 
turn out the carbon dioxid. Henderson says that the 
blood is more alkaline; we say that the hydrogen-ion 
concentration remains the same in all but a few, in 
whom, if anything, it tends to rise. Shall we give 
carbon dioxid or not? If the carbon dioxid is blown 
off, the organism should compensate in a manner 
similar to that indicated in the experiments of Mac- 
leod and Knapp. If carbon dioxid owes its proper- 
ties only to its acid nature, it should make no differ- 
ence to the respiratory center whether the acid ions 
are offered to it from carbonic acid or any other acid. 

In 1918, work indicated that acids of at least one 
kind, namely, the acetone-diacetic acid group, are in- 
creased in the blood.1° The technic by which these 
results were obtained has been justly criticized by 
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Fig. 7—Charted result of sodium bicarbonate given by in- 
travenous injection. 


Short,11 who found, however, that these acids were 
increased, though later in the recovery time. He has 
also investigated the time interval, in two instances, 
of the well known ketone excretion in the urine. 
Neither blood nor urine increases corresponded to 


the maximum fall in the carbon dioxid of the plasma.. 


The decreased permeability of cell membranes is to 
be considered a factor in this connection. The time 
element seems very important, but remembering that 
oxidation is hindered, and that one series of acids is 
increased, though later, it seems reasonable that other 
acids resulting from partial oxidation are also in- 
creased. Knowledge of the sum total of these, with 
their times, is necessary to close the subject. 

An examination of experiments reported by Hag- 
gard and Henderson?” shows that in an animal which 
has received an intravenous injection of hydrochloric 
acid in such amount that it would probably recover 
if left alone, the administration of carbon dioxid 


-overstretches the compensatory power and the animal 
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dies. It seems most logical that in anesthesia the 
diminished carbon dioxid follows the formation of 
incompletely oxidized substances, acid in nature, and, 
therefore, the adminsitration of another acid, namely, 
carbon dioxid, is contraindicated. Alkali should be 
given. 

The diminution of the carbon dioxid carrying 
capacity of the plasma as a result of anesthesia and 
operation varies from 5 to 15 c.c. or more. In the 
majority of cases, this does not reduce the carbon 
dioxid to below the generally accepted danger point, 
namely, 50 c.c. per hundred c.c. of plasma. In about 
15 to 20 per cent. it will fall below this figure. There 
are a number of conditions that will predispose to this. 
First, it may be emphasized that those patients who 
show lower levels of carbon dioxid before operation 
will show a greater diminution after operation. Im- 
paired kidney function, duration of anesthesia, pre- 
operative preparation, i. e., starvation, partial or com-’ 
plete, for spreading peritonitis, hemorrhage, the 


mad 


Fig. 8—Charted result of sodium bicarbonate given by 
rectum. 


possibility of postoperative shock, are all factors 
tending to reduce carbon dioxid more than usual. 
The administration of an alkali is then indicated to 
supply base, both for neutralization of excess acids, 
and to carry the ordinary carbon dioxid produced in 
the tissues. For this purpose, sodium bicarbonate 
answers the requirements. It might be remarked 
that, in addition to its alkaline properties, it has car- 
bon dioxid in its molecule. Administration of this 
substance definitely increases the carbon dioxid level 
of the blood. Our findings after the administration 
of carbon dioxid are shown in Table 1. It did not 


uniformly increase this substance in the plasma. In. 
fact, the plasma fell in more instances than it rose. 
Controls are shown in Table 1. Their plasma all de- 
creased in carbon dioxid. Blood was collected just 
before the administration of the gas was begun, and 
iust before it was stopped. The same increase of 


TABLE 1.—RESULT OF ADMINISTERING CARBON DIOXID 


Blood Pressure Plasma CO? 
A A. 
CO? 15 CO? When CO? Gas 
Begun Min. Ended Before Stopped At End of Half Hour. Paiss 
130 130 130 51.0 48.0 Did sot answer to 
spoken word; marked + 
vomiting at 23 min. 
120 110 120 50.3 53.4 No vimiting; moving at 
0 mis. 
110 100 100 48.6 48.6 No vomiting; moving at 
at 20 min, 
110 110 105 47.4 44.7 Attempted to vomit in 
18 min. ++ 
130 120 124 56.0 50.4 Regainisg conscioussess 
in 12 min.; asked for + 
air is 30 min. 
100 96 94 50.4 46.6 Restless and vomiting in 0 
min.; noisy at 30 min. 
105 108 108 45.7 45.7 Vomiting in 10 min.; 0 
noisy at 30 min. 
105 105 105 43.1 44.1 No vomiting; moved at 
0 min. 
Plasma Co? Dogs 
ther When CO? 
Time Before Stopped At End of Half Hour 
32 35.6 36.5 Dog under anesthetic; howling and moving 
in 14 min.; walked in one-half hour. 
30 39.0 35.3 Struggling in 18 min. 
22 37.3 35.3 CO? stopped and started 3 times to adjust 
kymograph; biting at 13 min. 
43 35.6 38.4 Reacted to stimuli in 5 min.; completely out 
in 30 min. 
64 39.3 32.8 Anesthesia light throughout; howling in 8 
min, 
.3 


Fig. 9—An experiment to see if the CO, in the NaHCO, 
molecule is excreted in the expired air. 


TABLE 2.—CONTROLS: ae DIOXID ADMINIS 


Patients Dogs 
Blood CO? Blood CO? Blood CO? 
Before After Before After Before After 
56.0 $2.2 56.0 56.0 49.0 48,0 
54.1 52.3 43.3 44,2 39.2 31.2 
51.4 48.6 51.2 48.6 46.1 43.2 
53.2 51.4 49.1 46.3 


rate and depth of respiration was observed in animals 
but no particular decrease in their recovery time. In 
the patients, the blood pressure in the radial artery 
was variedly increased, diminished or stationary. 
The question, however, is not blood pressure so much 
as increased blood volume returning to the right 
heart. It is probable that the vigorous respiratory 
effort during the inhalation of carbon dioxid brings 
this about by its pumping action. The color of all 
the patients became perceptibly rosier. 
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To return to the administration of sodium bicar- 
bonate: It is a simple matter to determine whether 
this is indicated. If, before operation, the plasma of 
a patient shows a carbon dioxid carrying capacity of 
58 c.c. or less, it should be given. From the preced- 
ing discussion, it is clear that an overdose is to be 
avoided. If, on the other hand, too little is given, it 
will not accomplish its purpose. Through the use of 
the formula devised by Palmer and Van Slyke,1% 
accuracy in the dosage can be easily obtained. It 
may be thus employed: An estimation of the plasma 
carbon dioxid is made before operation, and if it is 
desired to increase this, alkali may be administered 
an hour before operation. The dose is calculated 
from the formula G=2%, in which G is the dose 
in grams of bicarbonate to be given: B, the desired 
increase in plasma carbon dioxid, and W the patient’s 
weight in kilograms. Given by mouth when good 
gastric emptying exists, the maximum height of 
blood carbon dioxid will be reached in about one and 
a half hours to two hours after administration. It 
will gradually fall and reach somewhere near the 
previous level in another similar time. Intravenously, 
the maximum is reached just after the injection 
ceases, and its effects decrease in the form of an ex- 
ponential curve to the neighborhood of the starting 
point in about two hours, The duration as well as 
the maximum effect will vary with a number of fac- 
tors, but can be gauged quite practically. The dose 
may be divided over a period of several hours, with 
a corresponding decrease in the maximum at any 
time, but a lengthening of the effective smaller in- 
crease. Administration by rectum also produces the 
increase of blood carbon dioxid, but, in our hands, 
short of the calculated one. Finally, if any doubt 
exists, another blood determination will answer the 
question.14 

SUMMARY AND CONCLUSIONS 

This review concerns the administration of carbon 
dioxid after anesthesia. In view of the experiments 
and results reported, and the consideration of its 
therapeutic and theoretical bases contrasted with the 
administration of an alkali, the use of sodium bicar- 
bonate in a practical way is indicated. 

Sodium bicarbonate should be given to selected 
surgical patients. The use of carbon dioxid by in- 
halation is contraindicated. 


Since this article was written, Carter! has pub- 
lished results which strengthen our arguments very 
materially, and give a decided blow to the practice of 
giving carbon dioxid after anesthesia. 

LANKENAU HospIirTAt. 
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AIR CONTROL AS A MEANS OF REDUC- 
ING THE POSTOPERATIVE 
DEATH RATE.* 
ELLswortH HUNTINGTON, Pu.D., 
Research Associate in Geography, Yale University, 
NEw Haven, Conn. 


It is a well established principle that the success 
of an operation depends upon the condition of the 
patient quite as much as upon the skill of the sur- 
geon. Hence any condition which tones up the 
patient during the days of greatest stress is of high 
importance. The condition of the air appears to 
have this effect to a marked degree. To a certain 
extent this has always been recognized, but the full 
complexity and delicacy of the atmospheric ‘reac- 
tions has rarely been perceived. The right tem- 
perature and absolute purity to which attention is 
commonly directed, are by no means enough. The 
right humidity and variability appear to be almost 
equally important. A study of postoperative 
deaths in the Massachusetts General Hospital for 
10 years and in the Boston City Hospital for five 
seems to indicate that if the air were ideal 
in all these respects, the death rate might be largely 
reduced—perhaps as much as 20 per cent. 


*Read during the Sixth Anrrual Meeting of the Interstate Asso- 
ciation of Anesthetists in Joint Session with the National Anes- 
thesia Research Society, William Penn Hotel, Pittsburgh, October 
5-7, 1920. Awarded one of the second prizes by the N. A. R. S. 
for meritorious research. 
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GENERAL CONSIDERATIONS. 

Before studying the postoperative deaths in Bos- 
ton it will be advantageous to summarize certain 
‘more general results. These indicate what are the 
best conditions—the optima—in temperature, hu- 
midity, and variability among people of all kinds 
both in health and in sickness. I shall refer chiefly 
to my own work because its statistical foundation 
is larger than that of earlier work. Having thus 
seen how human health and activity in general are 
influenced by the condition of the air, we shall look 
at one specific disease, lobar pneumonia, and then 
turn to our main objective—operations. 

EFFECTS OF TEMPERATURE ON HEALTH AND 
STRENGTH. 

To begin with temperature, there is generaj 
agreement that under ordinary circumstances 68° F 
is as high as the thermometer ought to run. Yet 
recently in one of our best hospitals, one of the few 
where systematic attention is paid to the air, I found 
that the temperature was above 70° about 80 per 
cent. of the time, including night as well as day, 
above 74° about 40 per cent. of the time, and actu- 
ally above 80° with a maximum not lower than 86° 
in certain instances, 


TABLE I. 


Even in Florida the best coordination of body and 
mind among three different sets of Cuban cigar 
makers occurred when the average temperature was 
only 64°, 65° or 68° respectively, that is, when the 
maximum rarely rose above 75°. 

The major portion of Table I. is based on about 
nine million deaths. in the cities of France, Italy, 
and all parts of the United States during a period 
of about 15 years. The mean monthly temperature 
in each case was compared with the departure of 
the death rate from the normal, each city being 
taken by itself and reckoned in percentages of its 
own normal. The unanimity of the figures is strik- 
ing. Except in a few exceptional cases which are 
explained by epidemics, special conditions of wind, 
and so forth, the death rate is lowest when the tem- 
perature averages from 62° to 65°. From all 
these data, which are fully explained in the publi- 
cations listed under the table, it appears that in cli- 
mates as diverse as those of Maine and Florida, or 
Normandy and Sicily, man’s health and strength 
are greatest when the average temperature is about 
64° F. Under such circumstances the tempera- 
ture at sunrise in most climates may be as low as 
56° or 58°, while at noon for an hour or two it may 


EFFECT OF TEMPERATURE ON HEALTH AND STRENGTH. 


Effect of 10° 


Best F. on Death 
No. of Cases. Nature of Criteria. Temp. Rate. Per Cent. 
Zz 300 Piece work, men, 2 Conn. factories, 1910-13 ............cccccccccccce 59° — 
8. 380 Cuban cigar makers, Tame, Fie, 1913 64° 
13. 1,315,000 Deaths, Northern France, "901-10 65° 17 
14. 739,000 Deaths, East Central U. S., 65° 18 
15. 400 Cigar- makers, Cubans, Tampa, 65° 
16 167,000 Deaths, Negroes, Eastern 68° 12 
17. 380 Cuban Cigar-makers, Tampa, Fia., 68° 


N. B.—The data of this table are compiled from two volumes entitled Civilization and Climate, Yale University 


Press, 1915, and World Power and Evolution, Yale University Press, 
is taken from an article entitled The Purpose and Methods of Air Control in Hospitals. 


1920, April and May. 


The temperature which is best for the human 
body is indicated in Table I. This table is based 
partly on a comparison between the amount of 
piece work done per hour and the mean tempera- 
ture for the 24 hours. In Connecticut the fastest 
and most accurate work of 300 operatives for 4 
years and of 200 for three years was done when 
the daily mean was about 60° F, which means that 
the noon temperature did not rise much above 65°. 


1919, by Ellsworth Huntington. The table 
Modern Hospital, Vol. 14, 


rise to 70° or even 72°, but the range is more likely 
to be 60° to 68°. In dry climates the range may be 
from 50° to 80°, but that is extreme. When the 
average rises even a few degrees above 64° the death 
rate begins to increase rapidly. At lower tempera- 
tures the same is true, but not to so marked an ex- 
tent. Since the facts here stated apply to workers 
who are in good health and also to sick people who 
are on the point of death, it would seem as if in 
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surgical cases the surgeon and nurse as well as the 
patient ought to be at their best when the temperature 
averages 64°. 


RELATION OF HUMIDITY TO HEALTH. 


The relation of humidity to health is not so well 
understood as is that of temperature. Neverthe- 
less, the data given in Table II. seem to be fairly 
conclusive. Among the nine million deaths with 
which we are dealing in France, Italy, and the 
United States the lowest death rate occurred not 
merely when the average temperature was 64°, but 
when the average relative humidity was about 80 
per cent. A decrease in humidity even at this ideal 
temperature, as I have shown in World Power and 
Evolution, is accompanied by an increased death 
rate. On the other hand, at higher temperatures 
the most healthful condition is found at a lower 
relative humidity, while at lower temperatures the 
deaths are fewest when the air is completely satur- 
ated so that the relative humidity is 100 per cent. 


This does not mean that dampness is desirable. 
A siarp distinction must be drawn between the 
condensed vapor which gives a feeling of chill and 
the imperceptible uncondensed vapor which merely 
makes the air feel soft and fresh. Without enter- 
ing into further details, it may be pointed out that 
the net result of the study of humidity is to show 
that the ideal air contains about 5 grains of water 
vapor per cubic foot of air. This amount of mois- 
ture gives a relative humidity of about 100 per 
cent. at 56°, and 76 per cent. at 64°, and 63 per 
cent. at 70°. 


TABLE II, EFFECT OF HUMIDITY ON THE DEATH RATE. 


A. Percentage of increase in the Death Rate, accompany- 
ing a Decrease of 10 per cent. in Relative Humidity at 
40°F. 


Northeastern U, S. 0.8 
& Dry. Interior of S., 1900-12 20 
4. Large cities of U. S. Whites, non-contagious dis- 
5. Large cities of U. S., Negroes, non-contagious dis- 
7. Large cities of U. S. Whites, contagious diseases, 


B. Percentage of Increase in Death Rate, accompanying 
a Decrease of 10 per cent. in Relative Humidity at all 
temperatures from December to March, 1900-14: 


N. B.—The data of this table are taken from the sources 
mentioned in the note to Tab‘e I and from an article en- 
titled The Interpretation of the Deate Rate by Climo- 
graphs, Modern Medicine, Vol. I, 1919, pp. 13-22. 


With humidity, as with temperature, the study 
of death, disease, and health indicates that a cer- 
tain degree of latitude is not only allowable, but 
probably desirable. Thus no great harm appears 
to ensue if the vapor content of the air drops for 
a while to 3 grains per cubic foot or rises to 7 
grains. 


In view of the effect on health on the one hand 
and the danger of condensation on walls and at 
night in winter, it appears that under ordinary con- 
ditions the aim should be a vapor content of 4 grains. 
This will give a relative humidity of about 60 per 
cent. at 64° and 50 per cent. at 70°; the wet bulb 
will stand at 56° in one case and 59° in the other; 
and the dew point, which determines the lowest 
level to which the temperature of the walls can be 
allowed to fall, will be 52°. 


One other point deserves notice. Moist air 
feels warmer than dry. Of course if the air actu- 
ally contains droplets of water, even though they 
are invisible, they make the skin moist and give a 
cool feeiing because of evaporation. We are con- 
cerned, however, with true vapor. Everyone 
knows how warm the air ina greenhouse feels. 
Because it contains so much moisture the air of a 
greenhouse at 70° often feels uncomfortably warm. 
On the other hand, when the temperature is about 
64° and the vapor content near 5 grains, the air has 
a delightful, springlike quality. It feels as warm 
as dry air at 70°, and yet has nothing of the enerv- 
ating quality of the warmer greenhouse air which at 
that temperature may contain over 7 grains of 
vapor. It is exactly the sort of air needed in hos- 
pitals. In operating rooms a somewhat higher de- 
gree of moisture may be advisable, but we shall re- 
turn to this later. 

The view of atmospheric moisture here set forth 
is so unusual that it is sure to be questioned. The 
objector will point to health resorts in dry climates 
and to the undoubted benefit derived from a sojourn 
in such places. The answer is that the benefit comes 
from other conditions; namely, (1) the relief from 
routine duties and from anxieties which stsually 
accompanies a journey to a health resort; (2) the 
outdoor life; (3) the excellent temperature during 
the winter when people usually go to such places. 
The real test of the effect of a dry climate is found 
in its influence on people who live there all the time. 
One line of evidence is the fact that outside of 
regions where tropical fever flourishes the highest 
death rates are usually found in dry regions. Cairo, 
Mexico City, Madrid, and the cities of Northern 
India are examples of cities where the death rate is 
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extraordinarily high in proportion to the latitude 
and temperature. More humid cities of similar type 
such as Havanna, Bombay, Calcutta, and Madris are 
much more healthful. If it be objected that the 
death rate varies from city to city because of sanita- 
tion, race, age of the population, and their non- 
climatic factors, we may compare the effect of the 
seasons in a place like Mexico City. There the tem- 
perature during the spring is almost ideal, averaging 
about 60° and rising gradually toward the optimum 
of 65°. Yet the death rate increases steadily and 
May with an average temperature of 65° is the worst 
month of the year. It is also the month when the 
relative humidity falls lowest. Then come the rains 
in June. At once the death rate declines, and falls 
off 13 per cent. in two months. The temperature is 
not the cause of this, for it drops to 64° in June and 
62° in July, so that it is farther from the optimum 
in July than in May. The explanation seems to be 
either the increase in atmospheric moisture, or else 
the accompanying conditions such as cloudiness and 
freedom from dust. In India the beneficial effect 
of moisture in summer is equally marked. In fact, 
wherever I have been able to apply a fair test, I have 
been surprised to find how uniformly a pronounced 
lack of proper atmospheric conditions is reflected in 
poor conditions of health. 

VARIABILITY OF TEMPERATURE AND HUMIDITY. 

The third atmospheric condition which demands 
our attention is variability. A uniform tempera- 
ture has long been the fetish of ventilation experts. 
There appears, however, to be no evidence in favor 
of it. Experiments on plants prove that they do 
not thrive best when the temperature is kept always 
at the optimum, but when it varies above and be- 
low that level. The difference between outdoor and 
indoor air is variability and movement even more 
than purity. The outdoor air varies not only from 
day to night, but with the passing of clouds, the 
movement of the sun, and with the constant varia- 
tions in the strength of the breeze. Another evi- 
dence of the importance of variability is the strik- 
ing correlation between the health of the various 
parts of the United States and Europe and the de- 
gree to which they are visited by storms which 
bring constant changes of weather. Variability in 
the temperature of the air almost always means 
movement, so that these two factors can scarcely be 
separated. In what follows I shall use the term 


variability but this must be interpreted as also in- 
cluding movement. 

Far more conclusive evidence of the value of 
variability is found in a statistical study of deaths. 


For a period of 8 years in New York City I have 
compared the change in the number of deaths from 
one day to the next with the change in the average 
temperature of the 24 hours. The results, as given 
in World Power and Evolution, were a great sur- 
prise. Systematically, at all seasons, winter as well 
as summer, a drop in temperature is correlated with 
a decline in the death rate, while a rise in tempera- 
ture is accompanied by an increased death rate. The 
number of deaths, 400,000, and the length of the 
period, 2,920 days, are both too great to allow any 
possibility that this is the result of chance. More- 
over, independent evidence such as the work of 
factory operatives, points to the same conclusion. 
Hence we seem forced to conclude that at all sea- 
sons a drop of temperature, unless it is too ex- 
treme, has a stimulating effect upon people who are 
at the point of death as well as upon those who are 
actively at work. This is quite independent of the 
fact that a continuance of low temperature is bad 
for the health. A rise of temperature, on the con- 
trary, has a depressing effect. Nevertheless, when 
the two effects are combined, the benefit from a 
drop more than balances the bad effect of a rise. 
Thus for man, as for plants, variations of tem- 
perature seem to be beneficial. 


The effect of variability needs further explana- 
tion. If the temperature is above 64° a drop 
clearly brings it toward the optimum, and the bene- 
ficial effect needs no explanation. Below 64° the 
effect of a drop appears to be like that of a mild 
cold bath. It starts the circulation and stimulates 
the whole body. It may be objected that a large 
part of mankind live indoors and hence feel little 
or no effect from outdoor changes. This is pre- 
eminently true of sick people, who are guarded 
most zealously. As a matter of fact, however, the 
outdoor influence penetrates far more than we real- 
ize. Most buildings are kept too hot. When the 
weather changes and a cold wave comes on, the 
first effect is for the houses to become cooler. The 


. furnaces are almost always several hours behind 


the weather. This at once brings relief to the heart 
and presumably to the whole system. The New 
York State Ventilation Commission* found that 
when sedentary persons are kept from morning 
till late afternoon in temperatures of 68° and 75°, 
respectively, the warmer room by the end of the 
afternoon imposes a strain of 23 heart bearts per 
minute above the number needed in the cooler 
room. Yet even this is unsuccessful in preventing 


*G. T. Palmer: Role of Ventilation in Preventive Medi- 
eine; Modern Hospital, Vol. 1, 1919, pp. 509-515. 
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a rise of body temperature equivalent to 1.5° above 
what would have prevailed in a temperature of 68°. 
Part of this unfavorable result was probably due 
to extremely low humidity, and part to lack of 
variation in the air, as well as to the high tempera- 
ture. The point for present emphasis, however, is 
that the drop in the indoor temperature which is the 
common result when a cold wave first comes, has an 
effect similar to the difference found by the Ventila- 
tion Commission between temperatures of 75° and 
68°. The sick and the well both feel this, and ap- 
parently it stimulates them. In cold weather the 
stimulus seems to counteract the increased dryness 
which commonly accompanies a cold wave. Within 
half a day, however, the furnaces usually catch up, 
the indoor air is as hot as before and even drier, and 
the death rate again begins to rise. 


The effect of a warm wave is apparent from what 
has just been said. In hot weather it taxes the 
heart and lungs and the whole body. On the other 
hand, when the temperature is below 64° the effect 
would be expected to be beneficial. The air not only 
approaches the optimum in temperature, but in 
humidity, for in cool weather a warm wave is usu- 
ally the precursor of rain. Sometimes, to be sure, 
the air grows dry during a warm wave, and then 
we feel the debilitation of spring fever. The chief 
reason for the bad effect of warm waves during the 
cooler months, however is partly that people are like- 
ly to be dressed too warmly, but chiefly that the fires 
in nine buildings out of ten are not checked soon 
enough. An indoor temperature of 75° is very com- 
mon when the air is growing warmer out of doors. 
The patient who has just passed through an opera- 
tion is thereby forced to make 20 or 30 unnecessary 
heart beats per minute in order to prevent his high 
temperature from rising still higher, and even so the 
hot air may send his temperature up a degree or two. 
No wonder people die when the weather warms up 
even in winter. 

Our system of heating turns what might be a 
blessing into a curse. 

A concrete example will illustrate the relation of the 
temperature, water vapor and variability of the out- 


TABLE III INDOOR AND OUTDOOR CONDITIONS AT TOPEKA, 
KANSAS, NOV. AND DEC., 1909 


A B C D E 
Outdoor Number Indoor Average Average indoor 
tempera- of tempera- indoor relative 

ture cases ture vap. content humidity 
10° or less 6 73.7" 1.41 16.5 
11-20° 16 74.0° 1.66 18.5 
21-30° 20 74.0° 2.06 22.8 
31° 40° 14 735° 2.39 27.2 
41-50° 17 72.8° 3.07 35-5 
Over 50° 16 72.3° 3.68 42.5 


TABLE IV. TEMPERATURE COMPARED WITH CHANGE IN OUTDOOR 
TEMPERATURE DURING 24 HOURS, AT TOPEKA, KANS., 
NOV. AND DEC., 1909. 


Change in outdoor Number of Average Average 

temperature in observa- indoor indoor va- 

24 hours tions.* temp.* por content 
Drop of over 10° 14 71.4° 1.94 
Drop of 4-9° 10 Pkt 2.48 
Change of 3° or less 20 73.3° 2.58 
Rise of 4-9° 23 73.8° 2.49 
Rise of over 10° 13 74.0° 2.44 


*Owing to a clerical error these colums were printed 
wrongly in the Monthly Weather Review, Vol. 48, 1920, p. 
5006. 


side air to the corresponding conditions within doors. 
In November and December, 1909, Mr. S. D. Flora 
of the United States Weather Bureau made a com- 
parison of indoor and outdoor conditions on the basis 
of observations at 8 A. M., noon and 4 P. M., at the 
Weather Bureau office at Topeka, Kansas.* From 
his data I have compiled Tables III and IV. Table 
III shows how the indoor conditions changed in re- 
sponse to the outdoor conditions. Except for a few 
unusually cold mornings, the indoor air was systema- 
tically warmer the lower the outside temperature. 
At best it averaged more than 4° above the proper 
limit, while 40 per cent. of the time it was about 6° 
above that limit, and 10° above the optimum as de- 
scribed above. Columns D and E show that most 
of the time the air was decidedly too dry, its vapor 
content averaging only about half the ideal, and the 
relative humidity being correspondingly low. Table 
IV shows how the indoor temperature is influenced 
by a change in the outdoor temperature. The great- 
er the rise in outdoor temperature the higher the 
thermometer rises within doors. Considering the 
extra strain upon the heart as determined by the Ven- 
tilation Commission, it is not surprising that under 
the influence of a marked rise in temperature with 
an indoor temperature of 74° many more people die 
than with a drop and an indoor temperature of 71°. 
The humidity in this case has little to do with the 
matter, for it averages nearly the same in all parts 
of Table IV. 

Tables III and IV are typical not only of office 
buildings all over the cooler parts of the United 
States, but of homes, schools, and hospitals. In all 
these places the air for about half the year is much 
too warm, too dry, and too uniform in temperature. 
During the rest of the year it is better, for the vapor 
content and variability are excellent in many parts 
of the country, but the temperature is still too high 
much of the time. And temperature is the most im- 
portant of all climatic elements. 

The principles set forth above appear to apply 
to people in all stages of health, although there are 
~ *Monthly Weather Review, May, 1917. 
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doubtless many modifications according to age, sex, 
physique, and type of ailment.. The 7,200 deaths 
from lobar pneumonia which occurred in New York 
City during the year beginning April 1, 1917, illus- 
trates this. Full details are given elsewhere*, but 
the results are summarized in Table V. The first 
two lines show the number of days having a given 
mean temperature and a given degree of relative 
humidity. The next two indicate the actual amount 
of moisture in each cubic foot of air, while lines 5 
and 6 give the relative humidity which the air would 
have had indoors if blown into a building in a stream 
of good volume at a temperature of 68°. If the air 
stagnates within doors it does not have quite so low 
a relative humidity as here shown because it takes 
some moisture from the breath and other sources. 
Line 7 gives the difference between the average tem- 
perature of the dry and moist days respectively. Ex- 
cept at the two extremes the two sets of days had 
practically the same temperature. 

Lines 8 to 13 give the actual number of deaths and 


the more general results already given. Lines 8, 9, 
11 and 12 all show an almost steady decline in 
deaths as the weather grows warmer. A slight ir- 
regularity at a temperature of 33°-45° is due to a 
mild epidemic in the spring. The minimum death 
rate occurred when the temperature averaged 71°- 
75°. This may mean that the optimum tempera- 
ture for pneumonia patients is a trifle higher than 
for people in general, or that the relatively small 
body of data here employed is not enough to give 
full certainty. The general principle of an opti- 
mum, however, with an increase in deaths at higher 
as well as lower temperatures is substantiated by 
the slight increase in deaths at the highest tempera- 
tures in all four lines. The effect of humidity is 
fully as distinct as that of temperature. Table V. 
gives 16 comparisons between days with low rela- 
tive humidity and days of similar temperature 
with high relative humidity. In 15 of the 16 cases 
the more humid days have an advantage, and in 
the other case the two are alike. Columns E and F 


TABLE V. RELATION OF LOBAR PNEUMONIA TO ATMOSPHERIC TEMPERATURE AND MOISTURE. 
(7,200 deaths, New York City, April 1, 1917-March 31, 1918) 
Section I. Conditions of the Atmosphere. 
A D E F G H 
Mean Temperature 20° or less, 21°-32° 33°-45° 46°-55° 56°-65° 66°-70° 71°-75° 76° or 
over 
1. No. of days with o_o Hum. below 65% .......... 16 31 38 38 21 16 21 15 
(below 70%, E*- 
2. No. of days with Rel. Hum. above SE kcesveenns 14 17 34 33 30 15 17 11 
on (above 70%, E-H) 
. Grains of water per cubic foot in drier group o 
4. Grains of water per cubic foot in moister group 
0.55 1.38 2.06 2.98 4.36 5.97 6.85 7.70 
5. Rel. Hum. of indoor air on drier days ........... 6% 12% 18% 31% 39% 58% 57% 64% 
6. Rel. Hum. of indoor air-on moister days ........ 7% 18% 28% 40% 58% 807%, 787% 78% 
7. Excess of Temperature on Dry days over Moist 3.2° 0.7° 0.8° 0.2° 0.6 1.3 0.3 2.3 
Section II. Deaths per Day from Lobar Pneumonia on Same Day as Given Weather Conditions. 
Low 27.55 26.5 28.2 22.4 20.3 10.6 6.7 6.8 
D. 6 27.3 18.4 15.9 8.1 5.9 6.5 
10. Advantage of Moist (9) over dry (8) ......... 7.6% 0.8% 3.2% 17.8% 21.6% 23.6% 26.8% 4.4% 
Section III. Deaths per Day from Lobar Weather Conditions. 
11. Low Relative Humidity ............0eseseeeeeees 29.3 20.6 19.3 10.4 6.2 6.7 
12 High Relative 27.2 28.6 19.2 14.3 8.2 6.2 6.5 
13. Advantage of Moist (12) over Dry (11) ........ 7.2% 49% 21% 68% 259% 21.2% 00% 30% 
Section IV. Average of Sections II. and III. 
14. Advantage of Moist over Dry ........-.eeeeeees 74% 29% 27% 122% 238% 224% 134% 3.7% 


the advantage of the moister over the drier days. 
The figures show that the effect of the weather is 
felt not only on the day in question, but also to an 
almost equal extent on the succeeding day. Fin- 
ally, line 14 is the average of lines 10 and 13, and 
serves to sum up the percentage by which the 
moister days have an advantage over the dry. 
RESPONSE OF LOBAR PNEUMONIA TO TEMPERATURE 
AND HUMIDITY. 

Table V. shows that lobar pneumonia responds 

to temperature and humidity almost in accord with 


*Ellsworth Huntington: The Control of Pneumonia and 
Influenza by the Weather. Ecology, Vol. 1, pp. 6-23, 1920. 


are the most significant, for they represent the tem- 
peratures of 56°-70° at which our houses are kept 
or ought to be kept most of the year. In line 14 
it appears that at these temperatures an additional 
grain and a half of moisture is accompanied by a 
drop of 20 to 25 per cent. in the death rate. This 
bit of evidence supports various others in indicat- 
ing that for respiratory diseases a dry climate is 
worse than a moist one. The contrary belief has be- 
come traditional largely because in dry climates 
people live out of doors where their ancestors lived 
till a few centuries ago, and outdoors is always more 
healthful than indoors. 
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RELATION BETWEEN LOBAR PNEUMONIA AND VARIA- 
BILITY OF TEMPERATURE. 

Our next step is to examine the relation between 
pneumonia and variability of temperature. This 
is sown in Table VI where the change in the num- 
ber of deaths from one day to another is correlated 
with the change in mean temperature. In both the 
warmer and the colder halves of the year the figures 
display remarkable regularity. A marked rise of 
temperature is favorable, since there is a decline in 
the death rate; stationary temperature or only 
slight changes is unfavorable, since the figures are 
plus; and a decided drop of temperature is again 
favorable. Averaging the two halves of the year 
together, and also taking account of the effect of 
the smaller changes indicated by B and D, the days 
with a drop of temperature have a distinct advan- 
tag over those witha rise. At first sight the favor- 
able showing of days with a rise of temperature ap- 
pears to contradict our conclusion derived from 
400,000 deaths to the effect that a rise of tempera- 
ture is unfavorable. This seeming contradiction 
may mean that lobar pneumonia patients are fav- 
ored by warm weather more than are people in 
general, an idea to which we have already been led 
by the data as to pneumonia and temperature. It 
may also mean that patients suffering from pneu- 
monia are carefully guarded from becoming too hot. 
However this may be, it seems clear that although 
pneumonia has relation to temperature, humidity, 
and variability is essentially the same as that of the 
human organism in general. 


APPLICATION TO SURGICAL CASES. 

This brings us to the final question: Are surgical 
cases sufficiently influenced by the condition of the 
air to make it worth while to modify our practice? 
An answer is found in the study of the postopera- 
tive deaths at the Massachusetts General Hospital 
from 1906 to 1915 and at the Boston City Hospital 
from 1914 to 1918. The answer is only partial, for 
the number of deaths—about 2,300—did not seem 
sufficient to warrant subdivision into the various 
types of operations. Therefore all postoperative 
deaths were included with the exception of (1) ob- 
stetric cases, (2) traumatic cases, and (3) cases 
where a second operation was performed. They were 
first compared with the conditions on the morning 
of the operation. A distinct relation of the three-fold 
type already described was plainly evident. When 
comparison was made with the weather on the morn- 
ing after the operation used, however, the relation 
between the operation on the one hand and the tem- 
perature, humidity, and variability on the other, be- 
came still clearer. This is natural, for the critical 
time is after, not before the operation. Hence, un- 
less otherwise stated, the weather conditions referred 
to below are those at 8 a. m. on the morning after 
the operation. 

Only the main results are given here in Table VII, 
since the details have been published elsewhere.* 
The numbers in the body of the table show the 
average number of deaths per day at both hospitals 
under the various weather conditions. 


*Ellsworth Huntington: Air Control and the Death Rate 
after Operations. The Modern Hospital, Vol. 14, pp. 10- 
15 and 111-114, 1920. 


TABLE VI. EFFECT OF VARIABILITY OF TEMPERATURE ON DEATHS FROM LOBAR PNEUMONIA IN NEW YORK 
CITY, APRIL, 1917-marcu, 1918. 


Note the figures labelled “Change in deaths” indicate the average amount by which the number of deaths in- 
creased or decreased on the days having the indicated changes of mean temperature. The change in mean tempera- 
ture is the amount bv which the average of a given 24 hours is above or below the average for the preceding 24 


April to September. 


hours. 

No. of Days. 
50 C. Change of 1° or less 


October to March. 
Change in Deaths. No. of Days. Change in Deaths. 
-1.0€0 43 -0.40 


0.61 44 1.07 
0.04 25 1.32 
0.28 28 1.07 
-1.55 42 -1.64 


TABLE VII, RELATION OF THE WEATHER TO DEATHS IN POSTOPERATIVE CASES AT BOSTON HOSPITALS. 


Tem. 8 A. M. 

Day After No. of No. of Deaths AO% 
Operation. Days. Deaths. Per Day. A 
Over 70° 552 218 0.396 0.413 
61°-70° 1087 423 0.393 0.415 
51°-60° 934 357 0.383 0.460 
41°-50° 873 396 0.453 0.503 
31°-40° 986 435 0.422 0.531 
30° or less 942 437 0.465 0.491 


Humiditv 8 A. M. Day After Advantage of 
Column D over 


Operation. Under 
B D_ Average for 
61-80% ee 91-100% Given Temp. 


0.316 0. 0775 (0.237) 40.0% 
0.391 0.381 0.346 12.0% 
0.395 0.334 0.271 29.2% 
0.440 0.444 0.415 84% 
0.424 0.407 0.401 9.3% 
0.458 0.456 0.400 13.6% 
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The column marked ‘deaths per day” shows the 
effect of temperature. The smallest number of 
deaths, 0.383 per day, occurred when the tempera- 
ture on the morning after the operation was be- 
tween 51° and 60°. This includes most of the days 
having an average temperature of 64°, the rest fall- 
ing in the group 61°-70°, which has the next low- 
est number of deaths. At high temperatures the 
deaths are not so numerous as might be expected, 
but this is probably because physicians have learned 
not to operate in hot weather unless it is absolutely 
necessary. In colder weather the number of deaths 
increases, being 21 per cent. more when the tem- 
perature is below 30° than when it is between 51° 
and 60°. If only the operations performed just 
previous to a morning temperature of 10° are con- 
sidered, this figure rises to 31 per cent., for the av- 
erage daily deaths are 0.500. 

In estimating the importance of the preceding 
figures it should be noted that the effect of the 
seasons plays a prominent part. Because of the 
general condition of good health in the late spring 
and fall fewer surgical cases come to the hospitals. 
Hence the effect of the weather in the column 
marked “deaths per day” has in many cases been 
antecedent to the operation. On the other hand, if 
we take only the deaths in severe winter weather, 
we find an average of 0.458 for the 277 days with a 
temperature of 11°-20° in the morning and 0.500 
for the 116 days when the thermometer was below 
10°. This is not a seasonal effect, for the two sets 
of days are intimately mingled. - At first sight it 
appears to be strictly an effect of temperature. 
More likely, however, it is only indirectly due to 
temperature, for patients who are about to undergo 
operations or have just undergone them are very 
carefully guarded. This strengthens a great many 
other lines of evidence in indicating that the 
humidity is a factor of great importance. Air at 
10° can hold only 0.78 grains of vapor even when 
saturated. 

In studying humidity we are not hampered by 
any confusion between the effect of the seasons and 
the direct effects of water vapor. This is evident 
in lines A, B and C of Table V. Here we have 
three degrees of humidity at each temperature 
level. Leaving for later consideration the days 
with a morning temperature above 70°, we find that 
in every other group with one slight exception, the 
number of deaths diminishes as the humidity in- 
creases. This becomes still more marked if we take 
only the most humid days with a relative humidity 
of over 90 per cent., as is done in column D. When 
column D is compared with the average for the re- 


spective temperatures, it is found in every case to 
have a decided advantage ranging from 8 to 29 per 
cent. In other words, the percentages in column 
D represent the amount by which the postoperative 
death rate would apparently have been reduced if 
the humidity on the morning following the opera- 
tion, which means in reality the humidity during 
the entire period directly after the operation, had 
been as favorable as it was on the most humid days. 
The largest percentage of improvement, 29.2, comes 
at the best temperature, 51°-60°. Only at that 
temperature does the air become warm enough to 
contain about 5 grains of moisture per cubic foot. 
The inference seems warranted that if the humid- 
ity were increased sufficiently at lower tempera- 
tures they would show an improvement even great- 
er than at the more favorable temperatures, for 
even with a high relative humidity out-of-doors, the 
indoor humidity is low. Thus the weighted aver- 
age of improvement at all temperatures might rise 
as high as 20 per cent. instead of 16.8 as given in 
Table V. 


The true relation of humidity to health is per- 
haps best shown by the data contained in Table VIII 
for days when the temperature at 8 a. m. the morn- 
ing after the operation was above 70°. On very 
dry days when the relative humidity fell below 40 
per cent. and when the vapor content of the atmos- 
phere fell below 3 grains per cubic foot the death 
rate was extremely high, 0.937. With increasing 
vapor it rapidly diminished until with a relative 
humidity of 51-60 per cent. and a vapor content of 
about 5 to 5.5 grains it was only 0.238. Then, with 
increasing moisture it rises steadily until on the 
most humid days with a vapor content of about 9 
grains it is 0.775. These figures are particularly 
instructive because the elements of season and tem- 
perature are almost completely eliminated. Al- 
though there were 34 days when the thermometer 
at 8 a.m. stood above 80°, none of these days fall, 
in either the driest or the most humid groups of 
Table VIII, and only 2 in the group having a humid- 
ity of 41-50 per cent. and 1 in the group having 
81-90 per cent. Thus the extreme death rates of 
these four groups cannot be due to high tempera- 
ture. The only reasonable alternative seems to be 
that they were due to excessive dryness in one case 
and excessive moisture in the other. According to 
the methods of correlation used by Pearson and other 
students of such matters, we may consider a humi- 
dity of 5.4 grains as our reference point, the corres- 
ponding reference point for deaths being 0.238 per 
day. Then the correlation coefficient between the 
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departures of the moisture and of the deaths from 
the reference points is 10.90. Since this is 17 times 
the probable error, it means that mathematically it 
is a practical certainty that the changes in moisture 
or something which goes with those changes is the 
cause of the variations in the death rate. 


TABLE VIII. DAILY DEATHS IN BOSTON HOSPITALS 
AFTER OPERATIONS PERFORMED IN WEATHER 
WHEN THE TEMPERATURE AT 8 A. M. THE 
NEXT MORNING WAS ABOVE 70°. 


Relative Approximate No.of No.of Deaths 
Humidity Vapor content Days Deaths PerDay 
Under 40 per cent. 2.8 grains 16 15 0.937 
41-50 “ 47 24 0.512 

51-60 “ s46C«* 97 23 0.238 

61-70 “  * 133 35 0.264 

71-80 “ a, 129 48 0.372 

81-90 “ 99 49 0.495 
91-100 “ es 31 24 0.775 


As a final summary of the effect of atmospheric 
moisture on the postoperative death rate it is worth 
while to study Table IX. Here all the days have 
been grouped according to the vapor content of the 
atmosphere without regard to temperature, rela- 
tive humidity, or season. There are some irregu- 
larities due to the fact that 2,300 deaths is a com- 
paratively small number. Nevertheless, there is 
clearly a steady decrease in the death rate with an 
increase in the vapor content of the atmosphere 
up to about 5 grains. Then the rate remains low, 
although: somewhat erratic, up to 7 grains, after 
which it jumps rapidly. Taking 5.5 grains of water 
per cubic foot of air as the optimum, the correlation 
coefficient between the departure of the vapor con- 
tent from the optimum and the deaths per day is 
40.65 or more than 6 times the probable error. A 
close relationship is thus mathematically demonstrat- 
ed. Temperature and other seasonal conditions, 
however, enter into this correlation, for the vapor 
content of the atmosphere varies roughly with the 
temperature. Nevertheless, the variations shown in 
Table IX seem to be due to vapor even more than to 
temperature. The reasons for thinking this are as 
follows: (1) The corresponding temperature figures 
as given in Table VII under the heading “deaths per 
day” do not show such great differences as are found 
in Table IX. In Table VII the maximum difference 
is 21 per cent. between temperatures of 51°-60° and 
30° or less, or 31 per cent. if we take the group of 
116 days having a temperature of less than 10°. In 
Table VII the group having a vapor content of 7.6- 
9.5 exceeds the 5.1-5.5 group by 70 per cent., while 
the 0.0-0.5 group exceeds the same best group by 50 
per cent. We might use the 6.1-65 group and obtain 


a still greater contrast, but it seems better to be on 
the safe side. 


TABLE IX. DAILY POST-OPERATIVE DEATHS IN BOSTON 
HOSPITALS COMPARED WITH THE VAPOR CON- 
TENT OF THE ATMOSPHERE AT 8 A, M. 

OF THE DAY AFTER OPERATION. 

Vapor Content 


in Grains per Number of Number of Deaths 
Cubic Foot Days. Deaths. Per Day. 
0.0-0.5 258 130 0. 

0.6-1.0 467 211 0.452 
1.1-1.5 721 326 0.451 
1.6-2.0 453 212 0.468 
2.1-2.5 654 280 0.428 
2.6-3.0 358 165 0.461 
3.1-3.5 354 150 0.424 
3.6-4.0 341 139 0.408 
4.1-4.5 228 96 4.421 
4.6-5.0 414 143 0.346 
5.1-5.5 302 101 0.335 
5.6-6.0 227 93 0.410 
6.1-6.5 317 100 0.315 
6.6-7.5 133 43 0.323 
7.6-9.5 138 79 0.571 


(2) Surgical patients are largely protected from 
the effect of low temperature. In most cases they 
have been sick some time before the operation, so 
that they have been carefully sheltered from low 
temperature and of course after the operation they 
are in a warm—a too warm—hospital. Undoubtedly 
the patients are much harmed by the high tempera- 
ture of the hospitals, but this effect is largely elimina- 
ted in Table IX. No matter what the vapor content 
of the air, the temperature in which the patients are 
kept averages almost the same for the whole of Table 
IX except that when the vapor content is from 5 to 
7 grains, the air is variable because the windows are 
open. On the other hand, even in the best hospitals 
the patients have no protection whatever from im- 
proper conditions of humidity. In fact their pro- 
tection from low temperature aggravates the evils of 
too little vapor. Moreover, the failure to protect the 
patients from high temperature in summer allows 
them to suffer from great humidity as well as from 
a deficiency. How harmful this is appears from the 
fact, already stated, that the hottest days in Boston 
are not included in the last line of Table IX. Hence 
in the 138 days of that line it chiefly was the exces- 
sive humidity which raised the death rate to 0.571, 
just as in the first line it was largely the lack of 
humidity which caused those 258 days to have a 
death rate of 0.504. This does not mean for 
a moment that there is any question that temper- 
ature is the most important of all atmospheric con- 
ditions, but merely that in our present practise we 
eliminate the effects of temperature far more com- 
pletely than those of atmospheric moisture. 


(To be continued) 
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JuLy EDITORIAL 1921 


A BUST OF MORTON FOR THE HALL OF 
FAME. 


In the election of Dr. Wm. T. G. Morten to the 
Hall of Fame the allied professions of medicine and 
dentistry have been sigularly honored. By their 
overwhelming vote the electors have also evidenced 
the appreciation of the public at large for the bene- 
ficence of anesthesia. 


At the Annual Dinner of the American Anesthet- 
ists Dr. S. Adolphus Knopf, said it would be a proud 
privilege for the Associated Anesthetists to place a 
bronze bust of Morton in the niche assigned him by 
the electors. This is to be done in celebration of the 
Diamond Jubilee Anniversary of Morton’s Demon- 
stration of Ether Anesthesia. 


The Associated Anesthetists, as well as other 
prominent leaders of the allied professions, are there- 
fore, urging all these interested to make a substant- 
ial contribution for this purpose. Any surplus will 
be used to establish a fund for Research in Anes- 
thesia. 


Send your check or money order at once to 
F. H. MCMECHAN, M.D., Secy-Treas., 
Associated Anesthetists, 
Lake Shore Road, Avon Lake, O. 


ANESTHESIA SINGULARLY HONORED. 


The greatest honor and distinction recently paid 
the specialty of anesthesia and the specialists in anes- 
thesia has been the visit of Dr. H. Edmund G. Boyle, 
O.B.E., M.R.C.S., of London, England, as Official 
Representative of the Royal Society of Medicine to 
the Joint Meeting of the Canadian, Interstate and 
New York Anesthetists with the Ontario Medical 
Association at Niagara Falls, and to the Joint Meet- 
ing of the American Anesthetists with the American 
Medical Association at Boston. 

Dr. Boyle is Anesthetist to and Lecturer on Anes- 
thesia at St. Bartholomew’s Hospital, London. He 
proved to be not only a very splendid and delightful 
type of the English gentleman, but also a very worthy 
descendant in that long line of pre-eminent anesthet- 
ists founded by John Snow. 

The most important message which Dr. Boyle 
brought to the several meetings was that about the 
new anesthetic ethanesal, recently developed by one 
of his associates at St. Bartholomews, Dr. R. L. 
Mackenzie Wallis, a noted chemist of London. Dur- 
ing the war Dr. Wallis was in service in India and his 
efforts to provide the medical service with a purified 
and improved ether resulted in the development of 
ethanesal. 

According to Dr. Boyle, ethanesal is a compound 
of ketones in which carbon dioxid, ethylene and other 
gases are united. This ketone complex is dissolved 
in pure ether to the extent of from 2 to 5 per cent. 
The purification of the ether is a necessary prelimi- 
nary and this is carried out in two stages, (1) Oxi- 
dation of aldehydes and mercaptans by finely divided 
permanganate. (2) Removal of acids, peroxides 
and water by means of anhydrous copper sulphate. 

By distillation in a special reflux condenser a re- 
markably pure ether is obtained. This purified pro- 
duct with a constant boiling point possesses peculiar 
properties: (1) It is not anesthetic except in very 
large quantities. (2) It is a cerebral excitant and 
persons working with it get hilariously drunk. 

To this pure ether the ketone is added and at once 
its properties are changed: (1) It becomes a safe 
and reliable anesthetic. (2) Its action on the circu- - 
latory system lies between that of chloroform and 
ether. (3) All the irritating effects usually observed 
with ordinary anesthetic ethers are now lost. (4) 
Analgesia can be maintained for a prolonged period. 
(5) Ethanesal is practically non-toxic. Large doses 
given to animals do not kill them. Rabbits, after 
having been anesthetized for several hours, have to 
be pithed in order to kill them. Children have been 
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given repeated anesthesias with ethanesal with no 
harmful effects. (6) It does not produce either gly- 
cosuria or ketosis and does not aggravate these con- 
ditions when present. (7) In animals it is without 
effect on blood pressure or respiration. 

The ketone complex is the agent responsible for 
all the anesthetic action and is non-toxic in the 
amount used in the anesthetic ethanesal. This pure 
compound ketone has been isolated and belongs to 
the middle of the series of ketones. Many hynotics 
and analgesics owe their specific action to the ke- 
tones they contain. 

In finding this ketone complex in good ordinary 
anesthetic ether, removing the impurities in the later, 
which cause all the irritating effects, and putting back 
the anesthetic compound, it would appear that a new 
paragraph in anesthe ia has been opened up. Ke- 
tones are rot easily oxidized and so remain even in 
very bad samples or ordinary anesthetic ether and 
still exert a1 anesthetic action, although this is ac- 
companied by all the usual irritating effects. 


Some of the higher grades of anesthetic ether have 
very little anesthetic action because of the deficiency 
of the ketone complex. The possibilities of the new 
compound seem unlimited. If the ketone complex 
is used in a proportion above 5 per cent. anesthesia 
is very deep and consciousness is only slowly re- 
gained. 

No unpleasant taste or smell follows its adminis- 
tration and the material itself is practically odorless, 
tasteless and non-toxic. Hence its value for children 
and old people and also in acute cases. 

Further experiments are being conducted to elimi- 
nate entirely the necessity of using ether as a vehicle 
and to substitute an entirely innocuous volatile vehi- 
cle instead. 

Dr. Boyle is also known in London as one of the 
pioneers in introducing and popularizing nitrous 
oxid-oxygen anesthesia. He used this with great 
success and infinite satisfaction ta patients at the 
First London War Hospital and at Queen Alexan- 
dra’s Hospital for Officers at Highgate. On the 
service of Sir H. B. Patterson, Dr. Boyle was able 
to practically eliminate post-operative pneumonias 
by this method of anesthesia and they were among 
the most serious complications of war surgery. 

Dr. Boyle presented his views on and his experi- 
ences with nitrous oxid-oxygen anesthesia and its 
combinations to the Canadian, New York and Inter- 
state Anesthetists, as well as to the Nose and Throat 
Section of the Ontario Medical Association and also 
before the overflow meeting of the Anesthesia Ses- 


sion of Miscellaneous Topics of the American Med- 
ical Association. 

During the Annual Dinner of the American Anes- 
thetists as well as during the banquet of the Ontario 
Medical Association, Dr. Boyle took occasion to ex- 
press his surprise that non-medical persons were still 
used to give anesthetics, and he denounced the ex- 
ploitation of nurses giving anesthetics as “sweated 
labor.” The use of nursing anesthesia had come up 
for consideration after the war in England, but all 
concerned with public welfare had decided that no 
person should administer an anesthetic not qualified 
to practice medicine and surgery. 


Dr. Boyle was also a guest at the dinner of the 
American Medical Editors Association in Boston, and 
in his after-dinner talk he made a stirring plea to 
the editors present for support in the medical and 
dental press in behalf of the advancement of the 
science, practice and organization of anesthesia as a 
specialty. He also urged the medical and dental 
schools to give far more attention than heretofore to 
their courses in anesthesia. He alluded to the fact 
that the Royal Society of Medicine, whose Official 
Representative he was, had recognized anesthesia 
as a Section and he expressed the hope that the 
American Medical Association would presently take 
similar steps. 

Dr. Boyle was accompanied by his charming wife 
and during their visit they were house guests of 
friends and anesthetists in New York City, Long 
Island, Rochester, Toronto, and Montreal. 


ORGANIZATION OF THE MID-WESTERN 
ASSOCIATION OF ANESTHETISTS, 
KANSAS CITY, OCTOBER 24, 28. 


The Anesthetists of the Middle West will hold an 
Organization Meeting in Kansas City, Mo., October 
24-28, in conjunction with the meetings of the Medi- 
cal Veterans of the World War, Missouri Valley 
Medical Association, Medical Society of the South- 
west and the National Anesthesia Research Society. 

A splendid scientific program of pertinent papers 
is in the making for this occasion and the clinics to be 
held will offer every opportunity to see and demon- 
strate the latest methods of anesthesia. _ 


Membership in the Mid-Western Association of 
Anesthetists is open to all licensed and qualified 
members of the medical and dental professions as 
well as to research workers holding doctorates of 
similar standing, who are interested in advancing 
the science and practice of anesthesia. 
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A Special Session will be devoted to Anesthesia 
for Oral Surgery and Dentistry. 

Headquarters will be at the Hotel Muehlebach 
and the Scientific Sessions and Annual Dinner will 
also be held there. As a large attendance is expected 
at this Joint Meeting make your hotel reservations 
now. 

If you wish to present a paper during the meeting 
kindly notify the Organization Secretary at once, 
giving the title and brief abstract of same. 

Apply for and fill in the details of the Member- 
ship Application and return it with your check or 
money order for the annual dues ($5) so that your 
Charter Membership Card may be sent you. Also 
send in the names and addresses of as many prospects 
for membership as you may know of, 

The visiting ladies will be delightfully entertained 
so let the Secretary know how many will be in your 
party. 

The following are the officers and Executive Com- 
mittee for the Organization Meeting: R. M. Waters, 
Sioux City, la., President; David E. Hoag, Pueblo, 
and Nettie Klien, Texarkana, Vice-Presidents; 
Morris H. Clark, Kansas City, Secretary-Treasurer ; 
F. M. McMechan, Avon Lake, O., Organization Sec- 
retary, and Members of the Executive Committee 
B. H. Harms, Omaha; J. E. Craig, Kansas City; R. 
S. Adams, San Antonio; R. L. Charles, Denver; E. 
M. Moorehouse, Yankton, S. D.; and A. E. Guedel, 
Minneapolis. 

The Organization Officers and Executive Commit- 
tee will do everything they can to make this meeting 
interesting, instructive and enjoyable and your cord- 
ial co-operation and support are solicited in launch- 
ing the Mid-Western Association of Anesthetists on 
a successful career for the benefit of all concerned. 

For further information, address 

Yours fraternally and cordially, 
F. H. McCMECHAN, M.D., 
Organization Secretary, 
Lake Shore Road, Avon Lake, O. 


Book Review 


The Art of Anesthesia. By Patuer J. Fiacc, M,D., Lec- 
turer in Anesthesia, College of Physicians and Surgeons, 
New York City. Second Edition Revised. Pages 367; 
136 illustrations. J. B. Lippincott Co., Publishers, Phil- 
adelphia and London. 


Flagg and his Publishers are to be congratulated on the 
Second Edition of The Art of Anesthesia as an indication, 
not only of its merits, but of a very cordial reception by anes- 
thetists as well as by the profession. The original purpose 
of Flagg’s volume “as a groundwork upon which the stu- 
dent, interne and general practitioner may acquire a more 


comprehensive knowledge of the Art of Anesthesia” has 
been strictly adhered to in this, the Second Edition. By re- 
peated lectures to army officers and other medical men, Flagg 
has crystallized the ideas of inhalation and insufflation anes- 
thesia. The former method has been developed with a view 
to the need of the medical man who must improvise his ap- 
paratus, the worker in the field hospital, casualty clearing 
station and autochir; the latter is recommended for the of- 
ficer at work in the fully equipped base hospital. 

A chapter on the choice of the anesthetic and the method 
of administration has been added as a résumé of the pre- 
ceding chapters. Military anesthesia, in Flagg’s estimation, 
resembles anesthesia of emergency in civil practice and if 
the difficulties of emergency anesthesia and opration are 
recognized and met, the well-trained anesthetist in civil life 
will not fail to render his country a great service when called 
to the battle line. 

Flagg’s volume remains one of the most useful for those 
who are teaching anesthesia; while those who practice and 
have mastered Flagg’s fundamentals ard the details of his 
Art of Anesthesia cannot but be successful anesthetists. 


Society Proceedings 


JOINT MEETING OF. THE CANADIAN, iNTER- 
STATE AND NEW YORK ANESTHETISTS. 


The Canadian, Interstate and New York Anesthetists met 
with the Ontario Medical Association at The Clifton, Niag- 
ara Falls, Canada, June 1-3, 1921. 

Dr. Samuel Johnson, Toronto, President of the Canadian 
and Interstate Anesthetists, and Dr. John J. Buettner, Syra- 
cuse, N. Y., President of the New Yor Anesthetists, pre- 
sided. 

During the preliminery exccutive session the minutes of 
the previous Interstate meeting and the report of the Secre- 
tary-Treasurer were accepted as read. 

The following members of the allied nrofessions were 
elected to Interstate membership: Dr. T D. Archibaid, 
Toronto, E. Roy Bier, Winnipeg; John C. Dlezaed, Edmon- 
ton; Edgar S. Braunlin, Dayton, O.: W. Kasson Brown, To- 
ronto; E. R. Brubaker, Sprinefield, O; T. Craig Burns, 
Buffalo; E. Leslie Burwell, New Rochelle; Arthur M. 
Dodge, Boston; W. P. Earngey, Rech ford, Ill.; Peatrice 
Todd Hagen, Zanesville, O.; Aramet E Hancy, Portland, 
Maine; Ralph R. Harris, Columbus, O., Henson M. Hazel- 
ton, Lancaster, O.; Harvey P. Hoffman, Buffalo: Wm. B. 
Howell, Montreal; Charles W. Hyde, Washington, D. C.; 
Curtis N. Jameson, Rochester, N.Y.; Charles J. Love, Lorain, 
O.; Mary Lyons, Chicago; A. W. McCally, Dayton, O.; C. 
W. Metz, Denver; H. H. Miltmore, St. Johnsbury, Vt ; Mex- 
well Quackenbos, Nyack, N. Y.; K. Lowder Reid, Atlanta ; 
K. F. Roehrig, Denver; J. A. Saunders, Clifton Springs, N. 
Y.; W. S. Sykes, Cleveland; Lincoln I. Sise, Boston; Wm. 
L. Soule, Brooklyn; Wm. F. Temple, Jr, Poston: O. N. 
Warner, Washington, D. C.; Wm. Webster, Winnipeg; and 
Dana O. Weeks, Marion, O. 

The following officers were elected for the 1922 meeting: 
Drs. A. E. Guedel, Indianapolis, Chairman; W. T. Shannon, 
Detroit, Vice-Chairman; F. H. MeMechan, Avon Lake, C., 
Secretary-Treasurer; Members of [xec:tive Committee, 
Lamora Shuey, Toledo; S. Griffith Davis, Baltimore; J. 
Wade Elphinstone, Pittsburgh; O. C. Hicman, Denver; 
Robert E. Jameson, Davenport, Ia.; and Charles N. Combs, 
Terre Haute, Ind. 

After receiving the gavel Dr. Samuel Johnston wel- 
comed the anesthetists in behalf of the Canadian Societies. 

During the first Scientific Session the following papers 
were presented :— 

Anesthesia—Its Place in the Practice of Medicine. 
(President’s Address, New York Anesthetis‘s) John J. 
Buettner, M.D., Syracuse, N. Y. 

Charting the Signs and Symptoms of Anesthesia for 
Teaching Purposes, A. E. Peebles, D. D. S., Wilmington, 
Ohio. 
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Lessons from Anesthetic Accidents and Near Fatalities, 
R. M. Waters, M.D., Sioux City, Iowa. 

A Consideration of Ethyl Chlorid Anesthesia, 
Webster, M.D., Winnipeg, Canada. 

A Classification of Anesthetic Signs and Cardio-Vascu- 
lar Effects of Ethyl Chlorid in Anesthetic Dosage in Man, 
Arthur E. Guedel, M.D., Minneapolis, Minn. 

The Effects of General Anesthetics on the Liver, Charles 
LaRocque, M.D., Montreal, Canada. 

During th Symosium on Anesthesia and the Circulatory 
System the following papers were presented :— 

Clinical Observations on the Effects of Operation and 
Anesthesia on Blood Pressure, C. J. Wells, M.D., Syracuse, 
¥. 

Clinical Studies in Circulatory Depression from Anes- 
thesia Records, E. L. McKesson, M.D., Toledo, Ohio. 

Circulatory and Other Reflexes under Various Ether 
Tensions, E. A. Tyler, M.D., Philadelphia, Pa. 

Blood Pressure Reactions under Ether-Oil Colonic 
Anesthesia, G. M. Geldert, M. D., Ottawa, Canada. 

Clinical Studies on the Effects of Variable Nitrous 
Oxid-Oxygen Administration on Blood Pressure and Some 
Considerations of Rebreathing in Prolonged Anesthesia, 
Geo. W. Tong, M.D., Brooklyn, N. Y. 

During the Symposium on Oxygen Need and Acidosis in 
Relation to Anesthesia and Operation the following papers 
were read: 

Oxygen in Relation to Anoxemia and Anesthesia, R. D. 
Rudolf, M.D., and Thos. R. Hanley, M.D., Toronto, Can- 
ada. 

A Preliminary Report on Experimental Work in Oxygen 
Tension during Anesthesia, Mary E. Botsford, M.D., and 
Dorothy Wood, San Francisco, Cal. 

Further Clinical Studies in Oxygen Need during Anes- 
thesia, W. I. Jones, D.D.S., Columbus, Ohio. 

Tissue Acidosis vs. Blood Acidosis, W. H. Mercur, M.D., 
Pittsburgh, Pa. 

Acidosis in Relation to Operation and Anesthesia, Edith 
M. Ross, M.D., Winnipeg, Canada. 

Rebreathing and Etherization, J. R. McCurdy, M.D., 
Pittsburgh, Pa 

In the General Session papers were presented by the fol- 
lowing : 

The Value of Expert Anesthesia to All Concerned, (Pres- 
ident’s Address, Canadian and Interstate Anesthetists), 
Samuel Johnston, M.D., Toronto, Canada. 

The Pathology and Treatment of Chronic Brain Injuries 
with a View of Determining the Safest Operative Period, 
Wm. Sharpe, M.D., New York City. 

Postoperative Complications of the Respiratory Tract, H. 
Ryerson Decker, M.D., Pittsburgh, Pa. 

Anesthesia for Nose, Throat and Abdominal Surgery by 
the Nitrous Oxid-Oxygen C. E. Combination (Honorary 
Chairman’s Address—Official Representative of the Anes- 
thetic Section, Royal Society of Medicine), H. E. G. Boyle, 
M.R.C.S, London, England 

Nitrous Oxid-Oxygen for Tonsil Operations, John H. 
Evans, M.D., Buffalo, N. Y. 

Pressure in Relation to More Efficient Ether Anesthesia, 
Ben Morgan, M.D., Chicago, Ills. 

Handling the Toxic Thyroid under Ether-Oil Colonic 
Anesthesia, G. K. Dickinson, M.D., Jersey City, N. J. 

Morbidity and Mortality in Obstethics as Influenced by 
Anesthesia, Wesley Bourne, M.D., and W. J. Duncan, M.D., 
Montreal, Canada. 

During the session devoted to unusual Case Reports the 
following interesting reports were presented: 

An Unusual Cause of Obstructed Respiration, Isabella C. 
Herb, M.D., Chicago, Ills. 

— and Anesthesia, F. H. MeMeshan, Avon Lake, 
io. 

Resuscitation and Sustained Circulation by the Chest Com- 
pression Method, R. M. Waters, M.D., Sioux City, Ia. 

Inflation of the Atelectatic Lung in the Newborn, Wm. T. 
Shannon, D.D.S., Detroit, Mich. 

During the Executive Session of the Canadian Anesthet- 
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ists the following officers were elected for 1921-22: Drs. 
Wm. Webster, Winnipeg, President; D. H. Arnott, London, 
Vice-President; F. H. McMechan, M.D., Avon Lake, O., 
Executive Officer for the United States; Wesley Bourne, 
Montreal, Secretary-Treasurer and Members of the Execu- 
tive Committee Drs. J. L. Allen, Calgary. T. R. Hanley, 
Toronto, C. LaRocque, Montreal, and W. L. Muir, Halifax. 

The minutes of the organization meetings as well as the 
report of the Secretary-Treasurer were accepted as read. 

The Associated Anesthetists participated in the dinners 
and other social activities of the Ontario Medical Associa- 
tion, and the visiting ladies were entertained with sight-see- 
ing trips, teas and musicales. 
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ING THE POSTOPERATIVE 
DEATH RATE.* 
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Research Associate in Geography, Yale University, 
New Haven, CONN. 


(Continued from the July Issue.) 


Before leaving this subject a word may be added 
as to the careful investigations of the New York 
State Ventilation Commission. The Commission is 
inclined to question the importance of water vapor. 
Their results, however, are open to question partly 
because in most instances the number of subjects 
was small and the duration of the experimental 
periods only a third or even a quarter of the entire 
day, and partly because the Commission did not 
deal with the conditions which our researches seem 
to indicate as the most favorable. For example, in 
one very carefully controlled experiment 43 school 
children were divided into groups of approximately 
equal size. One group was kept in a room where 
the relative humidity averaged 28.7 per cent. and 
the other in a room where it averaged 42.22, the 
mean temperature in both cases being about 67° F. 
At the end of four months the experimenters could 
detect no mental advantage in the group kept in the 
moister room. In World Power and Evolution I 
have shown that the original records which the 
chairman of the Commission courteously placed in 
my hands indicate that during the last month of the 
experiment the dry room had the disadvantage of 
being 2.1° warmer than the moister room, but had 
the compensating advantage of being 54 per cent. 
more variable. From Table IX it appears that 
there is an additional reason for not expecting any 
appreciable mental difference because of the humid- 
ity added in the experiment. A relative humidity 
of 28.7 at 67° corresponds to 2.08 grains of water 
vapor per cubic foot of air, while a humidity of 
42.2 corresponds to 3.05 grains. 

When the slight irregularities in the deaths per 
day in Table IX are eliminated the last column of 
that table may be taken as representing the normal 
effect of variations in atmospheric vapor upon post- 
operative cases in Boston. The difference between 
the death rates with a vapor content of 2.08 and 3.05 
amounts to only 0.018 according to Table IX, or only 
5 per cent. of the minimum value found with a vapor 
content of 6. But the children were in school only 


*Read during the Sixth Annual Meeting of the Interstate Asso- 


ciation of Anesthetists in_Joint Session with the National Anes- 
thesia Research Society, William Penn Hotel, Pittsburgh, October 
5-7, 1920. Awarded one of the second prizes by the A; =. S. 
for meritorious research. 


about 6 hours a day for five days a week, and their 
stay in school was probably broken into four peri- 
ods by recesses. Even if we disregard the recesses, 
the children were subjected to the humidified con- 
ditions only about 18 per cent. of the time, while 
during the other 82 per cent. they were subjected 
to the same conditions as were the children in the 
non-humidified room. Hence the maximum effect 
that could be looked for from the experiments of 
the Commission is less than one per cent., that is 
18 per cent. of 5 per cent. Such an amount is well 
below the probable error arising from the method 
of experimentation. The Commission rightly con- 
cludes that the amount of humidification which they 
attempted cannot be expected to have any appreci- 
able effect on the work of school children. This is 
incontestable. There is danger, however, that this 
conclusion will be misunderstood, and as it has been 
widely quoted it seems necessary to explain its real 
significance. 


It is not enough to know the best conditions of 
atmospheric moisture merely at the time of the 
operation. Accordingly Table X is an attempt 
to determine this for the day of death, provided the 
death occurs more than two days after the opera- 
tion. Unfortunately the records are kept in such 
a way that it has been possible to use only 573 
deaths at the Boston City Hospital during a period 
of five years. The number of deaths is so small 
that the figures are somewhat erratic. When com- 
pared with the departure of the water vapor from 
the optimum they give a correlation coefficient of 
10.44 but as this is only three times the probable 
error it does not prove a relationship. It will be 
noticed, however, that the lowest death rate 0.218, 
occurred when the vapor content of the atmosphere 
was 3.6 to 4.0 grains per cubic foot of air. If we 
compare the departure from this with the death rate 
we obtain a correlation coefficient of 40.72. Since 
this is 9 times the probable error, it points strongly 
to the conclusion that while 5 or more grains of 
water per cubic foot of air is most beneficial imme- 
diately after an operation, the patient within a few 
days is benefited by having only about 3.5 or 4 grains. 
I do not stress this since the data are less reliable 
than in the preceding case, but the large correlative 
coefficients lead me to believe that the matter is more 
important than it first seemed probable. 


The importance of variability of temperature is 
still problematic. Yet the data given in this paper 
seem to show that it deserves most serious consid- 
eration. Postoperative deaths agree with other 
evidence in this respect, as appears in Table XI. 
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TABLE X. DAILY POSTOPERATIVE DEATHS IN BOSTON 
CITY HOSPITAL COMPARED WITH ‘THE VAPOR 
CONTENT OF THE ATMOSPHERE AT 
8 A. M. THE DAY OF DEATH. 

Vapor Content in 


Grains per Cubic Number of Number of Deaths 
Foot of Air. Days. Deaths. Per Day 
0.0-0.5 42 20 0.477 
0.6-1.0 179 73 0.408 
1.1-1.5 234 &4 0.359 
1.6-2.0 137 56 0.408 
2.1-2.5 224 59 0.264 
2.6-3.0 102 33 0.324 
3,.1-3.5 108 30 0.278 
3.6-4.0 115 25 0.218 
4.1-4.5 117 35 0.300 
4.6-5.0 60 24 0.400 
5.1-5.5 97 32 0.330 
5.6-6.0 77 28 0.364 
6.1-6.5 98 23 0.235 
6.6-7.5 54 21 0.388 
7.6-8.5 48 26 0.541 


[ABLE XI. DEATHS PER DAY AT INTERVAL OF I TO 10 
DAYS AFTER OPERATIONS AT BOSTON CITY HOS- 
* PITAL COMPARED WITH CHANGE OF TEMPERA- 
TURE FROM 8 A. M. OF DAY OF OPERATION 
TO 8 A. M. OF SUCCEEDING DAY. 


(Figures in parentheses denote number of days.) 


Drop of Dropof Change of Rise of Rise of 
9° or 4°-8° 3° or 4°-8° 9° or 
more less more 

Dec., Jan., Feb... 0.376 0.365 0.326 0.315 0.303 
(101) (52) (95) (73) (99) 
Mar.-Nov. ...... 0.198 0.232 0.343 0.331 0.292 
(126) (203) (586) (266) (123) 


In the three winter months a drop in temperature 
does harm and a rise is beneficial. This is the 
opposite of what we found for 400,000 deaths in 
general in New York City, but there is no real con- 
tradiction. We have seen that the harmful effect 
of a rise of temperature in winter is probably 
largly due to overheating, although in pneumonia 
this does not occur so that a rise is beneficial just as 
with operations. We have also seen that at the 
time of operations atmospheric moisture is particu- 
larly desirable. But a drop in temperature in win- 
ter is usually accompanied not merely by a diminu- 
tion in atmospheric moisture proportional to the 
decline in temperature, but also by a decline in rela- 
tive humidity. Thus the slight benefit which ac- 
crues to a surgical patient from the small drop in 
temperature which is allowed to penetrate to his 
room is more than offset by the increased dryness. 
During the rest of the year both a drop and a rise 
of temperature are beneficial, and the drop does 
more good than the rise, just as in pneumonia. 
Thus variability appears to have a decided advan- 
tage over uniformity as appears from the follow- 
ing figures showing the daily deaths, from March 
to November inclusive, following operations per- 
formed on days with the indicated change of tem- 
perature: change of 9° or more in either direction, 


0.245 deaths; change of 4° to 8° in either direction, 
0.288 deaths; change of less than three degrees, 
0.343 deaths. 


Turning now from the immediate day of the 


operation to the day of death, provided that is de- 
layed two days or more, a surprising reversal is 
found during the winter, while at other seasons the 
conditions are probably the same as on the day of 


‘the operation. This is shown in Table XII. The 


data for December, January, and February indi- 
cate that deaths are fewest with a marked drop in 
temperature, and increase steadily as the drop 
diminishes or as it gives place to a rise. This 
seems to mean that whereas on the day of the opera- 
‘ion atmospheric moisture is of primary importance, 
on later days surgical patients react as do the gen- 
eral mass of patients typified by our 400,000 deaths 
in New York. For the rest of the year, March to 
November, the figures are puzzling and inconclu- 
sive because of the high figure for a drop of 9° or 
more. Otherwise the data for the day of death 
during this part of the year agree with those for 
the day of operation, and indicate that a drop is 
favorable, and a rise the same to a smaller degree. 


TABLE XII. DEATHS PER DAY AFTER OPERATIONS AT 
BOSTON CITY HOSPITAL COMPARED WITH 
CHANGES OF TEMPERATURE ON 
DAY OF DEATH. 


(Figures in parentheses denote number of days.) 


Drop of Drop of Change of Rise of Rise of 
9° or 4°-8° 3° or 4°-8° 9° or 
more less more 

Dec., Jan. Feb... 0.277 0.307 0.347 0.383 0.404 
(101) (52) (95) (73) (99) 
March to Nov... 0.428 0.266 0.331 0.309 0.301 
(126) (203) (586) (266) (123) 


CONCLUSIONS. 

Viewed as a whole the effect of temperature, 
humidity, and variability upon surgical patients ap- 
pears to agree in principle with the effect upon 
healthy persons engaged in ordinary work, and 
with the effect upon patients suffering from dis- 
eases in general, or from a particular disease such 
as pneumonia. Yet there is enough difference in 
detail to indicate that each type of ailment needs 
to be studied independently. While pneumonia 
cases may possibly be a little less sensitive to a mod- 
erately high temperature than are many other 
types, surgical cases immediately after the opera- 
tion seem to be particularly sensitive to dryness. 
Further research will doubtless disclose many more 
such peculiarities in respect to special types of 
cases. The data at present available merely sketch 
the broad outlines which future work must fill up. 
One of the most important things to be done im- 
mediately is to determine whether the apparent 
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effect of atmospheric moisture is wholly a drect 
effect, or is partly indirect. It is well known that 
atmospheric moisture is closely connected with at- 
mospheric electricity. It is also known that elec- 
trical conditions have a great effect upon health. 
Stone* has shown that very slight electrical changes 
have a pronounced effect in stimulating bacterial 
reproduction. The bacteria thus stimulated may be 
harmful or beneficial, and a similar stimulus may 
be exerted upon the cells of the body. It is also 
possible that part of the effect of atmospheric mois- 
ture may lie in its tendency to clear the air of dust. 
This is certainly the case under ordinary conditions 
out-of-doors and to a less extent indoors. In hos- 
pitals, however, it is presumably less important be- 
cause much greater attention is paid to the purity 
of the air. It needs, none the less, to be investi- 
gated more fully. 


Pending these further investigations it is possible 
to state in general terms the atmospheric conditions 
which are indicated by our data as most favorable 
in surgical cases. The temperature of the operating 
room and of the ward to which the patient is first 
taken should be approximately 66°, the relative hu- 
midity should be about 80 per cent. corresponding 
to a vapor content of 5.5 grains, and the wet bulb 
thermometer after being fanned a minute or two 
should read 62°. A temperature of 66° sounds low 
for an operation where the body of the patient must 
be exposed. The high humidity makes up for this. 
Evaporation is largely the cause of the feeling of 
coolness when the body is exposed to the air. With 
a relative humidity. of 80 per cent. the evaporation 
will be so slight that the patient will feel as warm as 
when the thermometer stands at 75° with the ordi- 
nary winter dryness of the indoor air in the northern 
United States. The absence of evaporation will be 
soothing to the lungs, the mucous membranes, and 
the nerves. It will also prevent evaporation from 
the freshly cut surfaces which presumably is harm- 
ful. 


A few hours after the operation the temperature 
should be allowed to drop two or three degrees and 
the atmospheric moisture should be reduced to 
about 5 grains. Then the dry thermometer will 
stand at about 63° and the wet thermometer at 59°, 
provided it is properly fanned. This condition 
should not last, but should soon give place to a slow 
rise which may go as far as 68°. No more mois- 
ture need be added, and the wet bulb will stand at 
61°. After staying at this level two or three hours 


*Stone, Geo. E.; Influence of Electricity on Micro- 
organisms: Bot. Gaz., Vol. 48, 1919, pp. 359-379. 


the temperature may again be reduced to 63° with 
the dry bulb at 59°, and then raised as before. 
This variation should go on until the patient recovers, 
but gradually the variations should be greater so 
that at night the thermometer will fall to perhaps 
58° with the wet bulb at 54°, while the vapor con- 
tent of the air may be reduced to about 4 grains per 
cubic foot, giving a relative humidity of about 60 per 
cent. at a temperature of 65°. The details of these 
changes will doubtless vary with different cases. The 
suggestions here given are as yet largely theoretical, 
and there is great and immediate need of a long 
series of exact experiments in many hospitals. 
Judging by thousands of operations, however, and 
by millions of deaths from other causes, the general 
principle of relatively low temperature, high per- 
centage of atmospheric moisture, and frequent mild 
variations of temperature seems to be sound. 


CHARTING THE SIGNS AND SYMPTOMS 
OF ANESTHESIA FOR TEACHING 
PURPOSES.* 

A. E. Preestes, D.D.S. 


WILMINGTON, OHIO, 


It is a great pleasure and an unusual privilege to 
present a paper before such an audience as this, com- 
posed of men and women who are scientific as well 
as practical and untiring workers in behalf of so 
worthy a cause as advancing the specialty of anes- 
thesia. 

My subject might better have read charting some 
of the signs and symptoms of anesthesia for teach- 
ing purposes. It is impossible to have all of the 
signs and symptoms charted in a graphic manner. 
Where it is possible to demonstrate certain signs and 
symptoms to the students’ minds in a graphic way, I 
find that their importance and utility are more quick- 
ly impressed upon their memory, and it makes the 
work of the students and the teaching of the instruc- 
tor much easier and far more positive. 

Nothing impresses students of any subject more 
than something they can see. In teaching anesthesia 
it is not always possible to have the students see as 
many patients anesthetized as frequently as may be 
necessary to impress upon them the signs and symp- 
toms of anesthesia as they are present in each stage 
of anesthesia. 

ADVANTAGES OF CHART TEACHING. 

In my work, which consists in greater part of 
teaching anesthesia, I find it quite an advantage to 
have a graphic chart at hand, upon which is pictured 
~ *Read during the Joint Meeting of the Canadian, Interstate and 


New York Anesthetists with the Ontario Medical Association, Hotel 
Clifton, Niagara Falls, Canada, June 1-3, 1921. 


Vor. XXXV, No. 10. American Journal of Surgery 
Anesthesia Supplement 


PEEBLES—CHARTING ANESTHESIA, Ior 


PEEBLES GRAPHIC ANESTHESIA CHART _ 


Systematizing Technic of Administration and Classifying Symptoms of Patient in the Various Stages of Anesthesia. 


Compiled By sk nd ra th 
Seeples | excitable | SURGICAL STAGE | penger 
sectors STAGE |STAGE | Surgical Strata STAGE 
##Straium 2% Stratum 32Stratum 
Sechitic of Administration 
Suduction 
Going Down ~ ~ ~ N-O N-O N.O N-O |NO-O 
“Mormals - N-0°0 | N20°9 | | 
92% |. 90% 10%| 75% 25% 
Oxygen during Induction,and More in Every Stage 
Abnotnals }, é Jee 
(Glethories . Less Oxygen in| Gvery Stage 
| Increase | Inflate Lungs 
Increase 
_—Sym toms Expiration 
hes para n 
Respiration eC 
ing Dack 
Sometimes Phonation Smooth | Anesthesia! Sometimes Phination 
Color): Normals %) 
3 Plethorics 
Q Dilatio 
Fupil 
Slight Reflexes Slight Reflexes 
“Sometimes Dilated 
Supil 6 
Dithout Por phine 
Subject to @llexes 
Oscillating 
Rather 
Syeball Active 92° &xeentrie 
Syelid | Normal | Resistant | Relaxed} Ofton+Open 
om r derately Spasmodie 
Normal Rigica Gi Relaxed | Relaxed 
Fendency toTlausea 
Larynx | Normat \A\AAWY AW 
Swallowing Sendeney | to Vomit 
Gacial Expression ¢ Normal |Consciousness|Normal Sleep |Normal Steep |Normal Steep | Pewildered 
LidsOpen 
Semperature No| Change | or Slight Fall 
Bulse - - ~~ = No | Change jor Slight Rise 
Gemperature {Sther Marked! Sall 
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not only the changes which take place as regards res- 
piration, color, pupil and eyeball in each stage, of 
anesthesia, but also showing in the sub-division under 
the heading of each stage the muscular conditions 
which usually prevail when the narcosis reaches each 
particular stratum. 


You may tell students over and over again, about 
the changes displayed by the organs and structures 
mentioned, and you may go into detailed explanation 
and after you are through find .that they have not 
absorbed much of what you have said. However, 
after explaining with chalk talks, or by means of a 
graphic chart, students usually retain most of what 
you are teaching, or immediately refer to the chart 
and ask questions until they have the signs of great- 
est importance indelibly impressed upon their minds. 


You may tell your class that the respiration is not 
as uniform in rythm in the second stage and the last 
stratum of the third; you may tell them that the 
pupil will be dilated in these two stages of 
anethesia; and that the second stratum of the 
third stage will be characterized by a com- 
paratively small pupil; you may explain to the 
students the color as they will see it in various 
stages, in the three types of patients—anemics, nor- 
mals and plethorics,—but how many will retain this 
an hour after being told? Usually the more students 
are told in the beginning the more they become con- 
fused. 

Using the chart, I first explain the technic of ad- 
ministration; telling the students the different 
methods to pursue to arrive at the state of maintain- 
ance; and I impress upon them the fact that there 
is no set rule of proportions of the two gases to use 
in every case; but that they must have some basis 
upon which to calculate the proportions necessary 
for the particular patient, in inducing and maintain- 
ing smooth anesthesia. 

Then I take each subdivision on the chart show- 
ing the students what they may expect to find as re- 
gards the respiration, and color in the three types of 
patients, progressively changing in each stage of an- 
esthesia; then the pupilary contraction and dilation, 
movements of the eyeball, tonicity of the muscles 
controlling the movements of the lid, and other mus- 
cular changes as the patient merges from one stage 
of anesthesia to the other. 

Of the greatest importance in the administration 
of nitrous oxid-oxygen anesthesia, I show the 
students when to use oxygen, and in what quan- 
tities to use it in an emergency for resuscitation. 
Some men, who oppose nurse anesthetists, have nurse 
assistants in their offices assisting in the administrat- 


tion of anesthetics; they permit these nurses to give 
gas-oxygen without having them instructed or with- 
out trying to teach them the fundamental principals 
of anesthesia. If they wish to take a stand against 
nursing anesthesia they should discard nurse assist- 
ants altogether or teach them properly; for many 
lives are lost by just such carelessness if the nurse 
knows only enough to stand at the chair and hold the 
inhaler and has not been taught the signs of anes- 
thesia, she cannot be of any help in any emergency 
that may arise. 

As you all know there are a great many refinements 
in the administration of anesthetics which come to us 
us with each day’s experience, and which are almost 
impossible to acquire in any other way. 

To acquire these I would suggest to students the 
well-known slogan— 

Observe, Compare, Reflect, Record. 

No one should claim the title of anesthetist or be 
permitted legally to administer anesthetics, regardless 
of his degree, until he has proven himself thoroughly 
conversant with the proper technic which should be 
used in the different types of patients; and also the 
symptoms of anesthesia as may be determined by 
closely watching the respiration, pupil, eyeball, color, 
muscular indications, facial expression and other 
Signs. 

Before one may expect to become proficient in 
this most interesting of spectalties, and one of the 
most important and valuable in the saving of lives, he 
should study assiduously every organ in the body 
which has in any way a bearing upon the subject. 

TECHNIC OF ADMINISTRATION—NORMALS, 

For induction, most successful anesthetists advise 
carrying the patient through the first and second 
stages without delay, on account of frequent annoy- 
ances which may be encountered by permitting him 
to linger in the excitable stage. 

After reaching the third or surgical stage, which 
I have divided into three strata, if it were possible 
to hold the patient in the second stratum and keep 
him smoothly anesthetized through the entire opera- 
tion, this would suffice but it is impossible to keep 
a smooth narcosis for more than a few minutes, un- 
less saturation has been obtained, which may only 
be accomplished by carrying the patient to the third 
stratum of the third stage and by immediately adding 
oxygen, he will return to the first or second stratum 
of this stage. It may be necessary to repeat this 
procedure two or three times before perfect relaxa- 
tion may be obtained. 

You will notice by the chart that no oxygen is 
necessary for induction with normal patients. How- 
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ever some prominent anesthetists do use a small per- 
centage of oxygen for induction in all types of 
patients and seem to get very goad results; but it 
seems that the method suggested here is practical, and 
is more apt to prevent the unpleasant features of the 
second or excitable stage. 

As soon as it is necessary to add oxygen to the 
nitrous oxid to bring the patient back to the second 
stratum of the third stage, we should endeavor to 
determine the proportions of the two gases which are 
going to keep the patient in the smoothest state of 
anesthesia. 

Having determinted the proportions of the two 
gases, which produce the ideal state of anesthesia, 
it is essential that the mask be held very close to the 
face, thus avoiding the entrance of air, which if per- 
mitted to enter will dilute and change the mixture, 
thus preventing a smooth narcosis. In dental opera- 
tions place a large piece of gauze well back in the 
mouth to prevent dilution of the gases with air. This 
should not be done until the patient is pretty well 
anesthetized. 

ANEMICS. 

During the induction period with anemic patient, 
it is always necessary to administer from five to 
twenty-five and in very unusual cases as much as 
fifty per cent. of oxygen with the nitrous oxid to 
have the patient’s respiration and other symptoms 
favorable. 

PLETHORICS. 

In the plethoric type of patient a very small amount 
of oxygen is needed. It is impossible to maintain a 
satisfactory state of anesthesia with the usual per- 
centage of oxygen. When it is necessary to add 
oxygen to the mixture for this type of patient it 
should be added very slowly or they will return to 
the excitable stage and be difficult to manage, or to 
the first stage and be awake. 

SYMPTOMS—RESPIRATION. 

In gas-oxygen anesthesia, character of the respira- 
tion is of greater importance than that of pupil, eye- 
ball or color. 

Usually when the respiration is unfavorable, we 
will find by referring to the pupil and eyeball that 
the former is dilated and the latter has become fixed. 

We almost invariably find prolonged exhalations 
when anesthesia has reached the third stratum of the 
third stage, or when nearing the danger stage. At 
this time always increase the oxygen. If there should 
be a cessation of breathing inflate lungs with oxygen, 
or force oxygen long enough to be sure there is a 
slight respiration and adjust the apparatus so that the 
patient will be receiving a small percentage more of 
oxygen than when the tendency to merge into too 


deep anesthesia began and continue with the anes- 
thetic as though nothing had happened and usualiy 
the symptoms of the patient will be more favorable 
than if he had not been carried so deeply. 

At all times keep the chin well elevated ; at no time 
should it be permitted to rest upon the neck, as this 
position has a tendency to close the air passage and 
the symptoms will almost immediately be dangerous, 
causing, if continued a short time, paralysis of the 
respiratory centers. 

COLOR. 

While color is a symptom in anesthesia to which 
we frequently refer, it is dangerous to depend upon 
it to the exclusion or respiration and the pupil. 

If we depend upon color in anemic patients we 
are sure to be misled, because this type of patients 
as you will see by the chart has but little color when 
in the third stratum of the third or the fourth stage. 

If the blood of all patients contained the same 
amount of hemoglobin we would be safer in refer- 
ring to the color as a guide to the depth of anes- 
thesia. 

The color as shown on the chart for the three 
types, will serve as a basis to study the color and 
assist with the other symptoms in determining the 
stage of anesthesia in which we are carrying our 
patients. 

PUPIL. 


The pupil in the first two stages indicates by its 
reflexes that anesthesia has not reached the surgical 
stage. When the reflexes disappear and the pupil 
grows somewhat smaller, we are carrying our patient 
in the first stratum of the third stage. Then we will 
notice the pupil growing still smaller, this indicates 
the second stratum of the third stage, the most pre- 
ferable of all stages for operation. 

If we continue to anesthetize the patient more 
deeply, the pupil progressively dilates until in the 
fourth stage the iris is almost concealed by the mark- 
ed pupilary dilation. 

EYEBALL. 

The eyeball remains normal and has every move- 
ment of a normal condition until we reach the sur- 
gical stage; at which time it will oscillate either from 
side to side or up and down. In the second stratum 
of this stage the eyeball becomes less active and slow- 
ly rolls. 

In the third stratum it remains fixed and usually 
has a centric position. 

In the fourth stage the eyeball occasionally jerks 
prompted by the spasmodic contraction of the mus- 
cles, which is characteristic of this stage. 


| 


104 American Jeurnal ef Surgery )\{cCCLENDON—EFFECTS OF ANESTHETICS ON CELLS. 


Anesthesia Supplement 


EYELID. 

Under this heading the chart is self-explanatory. 

Instead of raising the lid and touching the con- 
junctiva to determine the depth of anesthesia, mere- 
ly touch the eyelashes, if the patient has passed 
through the excitable stage there will be no shrinking 
of the eyelid from the sense of touch. 

MUSCULAR INDICATIONS. 

There are two stages, the excitable or second stage 
and the danger or fourth stage where we very fre- 
quently encounter rigidity. 

The question naturally arises in the mind of the 
student; how are we to know when the muscles be- 
come rigid whether it is the second or fourth stage 
indication? Refer to the pupil and note the respira- 
tion; if the pupil is subject to reflexes, the respira- 
tion is fairly deep, and the color is good, add nitrous 
oxid; the patient will pass out of the excitable stage 
into the third stage and the rigidity will disappear. 

If the pupil is dilated and not subject to reflexes, 
and the respiration shallow or uneven or both, add 
oxygen to the mixture or give pure oxygen for a 
very short time; and the rigidity will disappear as 
the patient returns to lighter anesthesia. 

LARYNX. 

When you notice an exaggerated movement of the 
larynx, accompanied with an effort to swallow, the 
patient is nauseated, and if there is anything in the 
stomach will vomit unless immediately changed from 
this stage of anesthesia. If this condition should pre- 
vail when the patient is in the second stage; carry 
him slightly deeper by adding nitrous oxid to the 
mixture. If it should occur when the patient is 
rather deeply anesthetized add oxygen and bring 
him back into lighter anesthesia; usually the condi- 
tion is speedily overcome. 

NITROUS OXID-OXYGEN COMPARED WITH ETHER. 

The last two subdivisions on the chart represent 
the slight deviation of pulse and temperature from 
normal in nitrous oxid and oxygen as compared with 
ether anesthesia. 

Further explanation of the chart will be cheerfully 
made if requested. 


THE MASTER MINDS OF THE WORLD HAVE CO- 
OPERATED IN PROVIDING YOU WITH THE BEST IN 
YOUR SPECIALTY IN THE CURRENT EDITION OF THE 
AMERICAN YEAR-Book oF ANESTHESIA AND ANAL- 
GESIA. GO INTO THE STUDIES OF THE MOST SUCCESS- 
FUL ANESTHETISTS AND YOU WILL FIND THEM SOLV- 
ING THEIR PROBLEMS WITH THE LATEST INFORMA- 
TION IN THE YEAR-Book. ITS MASTERY WILL ALSO 
ENABLE YOU TO GIVE EXCEPTIONAL SERVICE. 


EFFECTS OF ANESTHETICS ON THE 
CELLS.* 
J. F. McCienpon, M.D. 


University of Minneapolis Medical College, Department of 
Physiology. 
MINNEAPOLIS, MINN. 


For many years it was claimed by Verworn and 
his followers that anesthesia is asphyxiation. He 
probably came to this conclusion because, during 
anesthesia of higher animals, muscular’ movements 
are inhibited and hence the increased respiration due 
to muscular movements is prevented. His conclu- 
sion has been disputed by many workers who have 
made experiments on cells or excised tissues. The 
experiments to show the effect of anesthetics on the 
cells, however, have been made more or less dubious 
by difficulities in technic. 

SELECTIVE REACTION OF DIFFERENT CELLS TO ANES- 
THETICS AND RESPIRATION. 

It seems worth while therefore, to consider new 
experiments in which new ways were found to avoid 
technical difficulties. In regard to the effects of an- 
esthetics on cells, there are perhaps different types 
of cells in regard to respiration and which would 
probably react differently toward anesthetics. Some 
cells are killed outright by asphyxiation, others pro- 
duce carbon dioxid in the absence of oxygen and 
others suspend activity in the absence of oxygen and 
yet may live for many hours in this dormant state. 
In preforming the following experiments, Grace 
Medes Professor of Physiology at Vassar, and my- 
self chose different types of cells. I chose cells of 
the marine jelly-fish, Cassiopea, which, in the absence 
of oxygen live in an inactive state for 7 hours or 
more, and spring instantly into activity on the ad- 
mission of ogygen. These cells are not affected by 
ether. Ether in very high concentration will kill 
them; but in such concentration as abolishes nerve 
and muscular activity of the jelly fish ether does not 
depress the respiration of the resting cells. 

If electric stimuli were applied so that the muscle 
cells were caused to contract the respiration would 
be raised and ether by abolishing the response to the 
stimuli would lower respiration, but if stimuli are 
not applied ether has no effect on respiration. Carbon 
dioxid, however, depresses respiration. This is 
not due to the acidity of carbonic acid because other 
acids have no such effect. 

Professor Medes used the cells of the plant, 
Clodea. She found that ether and other anesthetics 
excited the cells. If the anesthetic was used in very 
high concentration, however, the cells were killed and 


*Read by proxy during the Ninth Annual Meeting of the American 
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respiration finally stopped. It seemed, however, 
that carbon dioxid was eliminated for some time 
after the death of the cells. Asa criterion for death 
or permanent injury of the cells irreversible changes 
were taken. That is to say, if the cell did not recover 
after removal of the anesthetic it was considered 
dead or permanently injured. Some of these ir- 
reversible changes were changes that might be re- 
versible with the smaller dose of anesthetic, but be- 
came irreversible with the overdose of the anesthetic. 
They were plasmolysis and cessation of protoplasmic 
rotation and photosynthesis. 

EFFECTS OF ALCOHOL, ETHER, CHLOROFORM AND 
CHLOROTONE ON PLASMOLYSIS, PROTOPLASMIC 
ROTATION AND PHOTOSYNTHESIS. 

The effects of aicohol, ether, chloroform and 
chlorotone were similar, except that the toxic doses 
varied. Although respiration in the dark was in- 
creased by anesthetics, photosynthesis in sunlight 
was decreased by anesthetics. | These anesthetics 
caused a shrinking of the chloroplasts or bodies in 
the cells containing the chlorophyll. The greater 
the shrinkage of the chloroplasts the greater the de- 
pression of photosynthesis. In other words, the 
chloroplast seemed: to function in direct ration with 
its size. All these anesthetics caused a diffusion of 
salts from the cells. In fact, when the cells were 
placed in distilled water and their normal diffusion 
rate measured, the anesthetic could increase this rate 
ten times the normal before permanent injury result- 
ed. If the diffusion was greater than this the cells 
were killed. It is interesting to note that anesthe- 
tics may abolish certain functions of the cells and not 
others and also that the effect on the functioning 
of the cells may be accompanied by structural changes 
in the cells. Whether substances will enter the cells 
more rapidly as the effect of these anesthetics, was 
not determined, but the fact that substances leave the 
cells more rapidly when anesthetized indicates one of 
the dangers of an overdose of anesthetic since the 
cell cannot live after loss of all of any substance con- 
tained within it. 


IF YOU HAVE NOT AVAILED YOURSELF OF THE OP- 
PORTUNITY OF SECURING THE SECOND VOLUME OF 
THE AMERICAN YEAR-BooK OF ANESTHESIA AND 
ANALGESIA IT WILL BE TO YOUR ADVANTAGE TO DO 
SO AT ONCE, AS THE EDITION IS BEING RAPIDLY EX- 
HAUSTED. SEND YOUR ORDER AND CHECK FOR IT 
NOW TO THE SURGERY PUBLISHING Co., 15 EAsT 
26TH St., New York CITY, AND PUT YOURSELF IN 
TOUCH WITH THE PROGRESS IN YOUR SPECIALTY 
THAT WILL ENABLE YOU TO PURSUE IT PROFITABLY. 


REMOVAL OF TONSILS AND ADENOIDS 
UNDER NITROUS OXID-OXYGEN 
ANESTHOL-PARALDEH YDE 
ANESTHESIA.* 

A. GRAHAM Bipptz, M.D. 


Attending Surgeon N. Y. Post-Graduate Hospital; Bloom- 
ingdale Clinic and N. Y. Diagnostic Clinic. 
New York City. 


This paper is presented with the idea that perhaps 
the point of view of the surgeon on this subject might 
prove interesting to the anesthetist. 

Anesthesia with nitrous oxid-oxygen combined 
with anesthol and paraldehyde is very efficient in 
tonsil and adenoid operations. The usual method 
now employed by most surgeons of giving ether to 
complete saturation of the patient is unnecessary for 
the majority of cases. To secure the same relaxa- 
tion, and yet avoid the nausea and vomiting which 
accompanies ether anesthesia, is a goal which is more 
nearly reached by the method to be described, than 
by any other. Many times a surgeon goes about his 
duties serene in the confidence that he has performed 
a brilliant tonsil operation, while his patient lies in 
the hospital completely knocked-out by the ether. 


METHODS OF TONSILLECTOMY. 

There are but two ways of removing tonsils, con- 
sidered from the standpoint of the anesthetist. One 
is the quick method and the other the slow. Simply 
because it has taken a long time to remove a tonsil, 
does not of itself indicate that the operation was bet- 
ter performed.: The essential features in every tonsil 
operation are, (1) to remove both tonsils completely, 
not leaving a piece behind, and (2) to do this with 
a minimum of hemorrhage and without injury to the 
surrounding structures. Whether this is done in one 
minute or in one hour is immaterial so far as the 
actual results of the operation go. The time element 
remains for the individual surgeon to decide accord- 
ing to his judgment, skill, and ability. 

THE NITROUS OXID-OXYGEN-ANESTHOL METHOD OF 
ANESTHESIA. 

My attention was recently called to the work of a 
prominent dentist in this city, who has performed 
many thousands of operations without any fatalities, 
(M. Ecker: Synergistic Anesthesia, American Jour- 
nal of Surgery, Anesthesia Supplement, April, 1921). 
I have since personally visited Dr. Ecker’s office and 
studied with care his method of anesthesia as applied 
to dentistry, and I am now using practically the same 
technic of anesthesia in my tonsil and adenoid opera- 
tions. Dr. Ecker takes old and young alike, goiter 


*Read during the Meeting of the New York Society of Anes- 
thetists, Academy of Medicine, May 2, 1921. 
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cases, weak and anemic individuals, just as they drop 
in from the street, and puts them under and keeps 
them under as long as required, and when he is 
through, he permits them to come to; they sit up and 
go off smiling, almost always without any signs cf 
sickness. 


This method as applied to nose and throat cases 
is essentially as follows :—The regulation Gwathmey 
sight-feed gas-oxygen apparatus is employed. This 
is made with two extra attachments, one to contain 
anesthol and paraldehyde, and the second to contain 
ether. By a simple turn of a lever, the gases may be 
made to pass over or through the anesthol container. 
The ether container is the oil cup arrangement which 
permits the ether to drop at any desired rate into the 
hollow tube through which the gases are passing. 
This is rarely used. 


Nitrous oxid-oxygen is considered ideal by most 
every surgeon as a preliminary anesthetic, but of 
slight value when it comes to operations requiring 
the mouth to be open. The difficulty lies in securing 
sufficient relaxation. The addition of anesthol and 
paraldehyde gives the relaxation desired.. 


CONSIDERATIONS REGARDING ANESTHOL. 


Anesthol, is a mixture of 17 per cent. ethyl chlorid, 
35.89 per cent. chloroform, and 47.10 per cent. ether. 
This mixture is the result of the idea that it might 
be well to employ an anesthetic whose boiling point 
lies at the temperature of the body. For if the boil- 
ing point is lower (as with ether) the vapor will 
expand, oppose a greater pressure to the excretion 
of carbon dioxid, and induce asphyxia. If, on the 
other hand, the boiling point lies above the body tem- 
perature, some of the vapor will be condensed, the 
excreated air will contain less than the inhaled air, 
and there will be danger from the drug as with 
chloroform. The main advantages of ethyl chlorid 
consists in the rapidity with which anesthesia is in- 
duced, in the consequent absence of struggling, ex- 
citement and unpleasant sensations, in the very 
prompt and complete recovery, and the minimum of 
after-effects. The depressant action of chloroform in 
anesthol is counter-balanced by the stimulating action 
of the ether. Anesthol has a boiling point of 40° C. 
and is claimed to be a stable chemical compound, the 
composition of which does not change on evapora- 
tion. 


Paraldehyde is an efficient hyponotic, dulling the 
psychic centers, and also diminishing the tendency to 
nausea. Combined with anesthol, the resulting anes- 
thesia is more smooth and there is less tendency to 
vomiting than when anesthol is used alone. 


After trying almost every tonsil instrument manu- 
factured, the one, that now enables me to operate 
most quickly and to the best advantage, is the Van 
Osdel modification of the LaForce. This little in- 
strument is simplicity itself; its entire manipulation 
is done with one hand; there are no screws to handle, 
and one can perform a very rapd operation with very 
and one can perform a very rapid operation with 
very slight bleeding. 


THE OPERATION AND ANESTHETIC PROCEDURE. 

Before beginning the anesthetic, have all the instru- 
ments sterilized and on the table in the order in which 
they are to be used. The inhaler which I use is one 
designed by Dr. Ecker. It fits over the nose only, and 
has a very small breathing bag. Start the gas-oxygen 
and allow it to flow for about twenty seconds, the 
more slowly the anesthetic is given, the longer it will 
last. About 8 per cent. of oxygen more or less is 
given. Fixed percentages mean very little. Simply 
keep the gas bag distended and the patient will take 
what is needed. Now turn on the anesthol and 
paraldehyde, equal parts, about two drachms of each 
having been placed in the anesthol container. The 
odor of paraldehyde is soon detected about the mask. 
The rate of flow of gas is kept about the same. In 
about one minute or more there is a relaxatien of 
the muscles, shown by testing the eye reflexes and 
opening the mouth. The color of the patient has 
not changed. There is no cyanosis. There has been 
no struggling. The patient is not even held down 
by straps or assistants. 

While the mixture is flowing, insert the mouth gag 
and take out the tonsils and adenoids. After you 
have finished, shut off the gas, and in a few moments 
the patient will sit up, step off the table, and go to 
the room unassisted. 


Nausea and vomiting after an ether anesthetic is 
caused by the ether plus the blood swallowed. Lung 
abscess is presumably caused by aspiration of blood 
and mucous into the lungs while the patient is ex- 
cessively relaxed with ether. The recovery from 
gas-oxygen-anesthol-paraldyhyde anesthesia is so 
rapid that no blood and mucus is swallowed or as- 
pirated, and lung complications and other untoward 
by-effects are happily avoided. 


Thus also the fear and dread of having the tonsils 
removed has for a great part been eliminated, and 
the majority of the patients proclaim it a not un- 
pleasant experience. 

17 East 42ND St. 
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RELATIONS OF SURGEON AND ANES- 
THETIST.* 


FRANK Laney, M.D. 
Boston, Mass. 


Members of The American Association of Anes- 
thetists 


I wish to extend to you our cordial welcome on 
your visit to Boston, which has had the good for- 
tune to play so considerable a part in making possible 
the existence of your specialty and Association. 


I shall not attempt to sketch historically the career 
and experience of that young dentist, whose dar- 
ing and enthusiasm not only made it possible to ac- 
complish painless surgery, but also laid the foun- 
dation for almost the entire progress of surgery since 
October 16, 1846. To do this would be but a repeti- 
tion of facts with which you are all undoubtedly 
very familiar. 


Speaking therefore, rather as a surgeon, operating 
with a small organized group, of which the anesthetist 
represents no small part, I am going to present to you 
a few conceptions as to the anesthetist from the 
operator’s practical point of view in such a group. 


I have no purpose in presenting these few ideas 
to you except that of practical utility as they are re- 
lated to our daily routine surgery of endeavoring to 
accomplish the greatest degree of relief with the least 
degree of risk. 

DEPEDENCE OF MODERN SURGERY ON ANESTHESIA 


AND THE ANESTHETIST. 

We sugeons, with our acute interest in surgical 
problems purely as such, are too prone, I believe, to 
be forgetful of the fact that this entire wonderful 
structure of modern surgery, with all its marvelous 
present and future possibilities, is primarily depend- 
ent upon anesthesia for its existence and extension. 
We should, therefore, be greatly concerned and in- 
terested in the anesthetist. 


We have in our group become inmpressed with the 
need and advantage of the anesthetist’s sharing to a 
considerable degree the clinical responsibility. We 
feel quite strongly that an anesthetist’s opinion as to 
the type of anesthesia best suited for a given case 
should be accepted, unless it is contraindicated by 
limitations as applied to the sort of operation con- 
templated. 


We feel that the decision as to the extent of an 
operation should be settled, frequently, in consulta- 
tion with the anesthetist, and that in those cases, in 
which a narrow margin of safety exists, even though 
” Address of Welcome presented before the American Association 


of Anesthetists during the Ninth Annual Meeting, Hotel Bellevue, 
Boston, Mass., June 6-8, 1921. 


the extent of the operation has been determined pre- 
viously, it will be of advantage again to review the 
situation with the anesthetist, when the patient is 
upon the table and in the condition under which he 
must endure the operation.. We are quite sure that 
this has at times modified our views regarding the ex- 
tent of an operation with the result that lesser pro- 
cedures, utilized as preliminary measures, have re- 
sulted in the saving of individuals’ lives. 


VALUE OF MULTIPLE-STAGE PROCEDURE, 


It is our belief that multiple-stage procedures have 
been the means of saving many lives otherwise lost 
under the older system of one-stage procedures, and 
that many of the lesser preliminary measures may 
very readily be accomplished by means of anesthetics 
less dangerous from their effects both upon the 
general condition and upon those structures asso- 
ciated with alteration and elimination of end-pro- 
ducts. 


In proof of the danger-diminishing effects of mul- 
tiple-stage procedures, I have but to recall the value 
of preliminary cystostomy in prostatic cases of limit- 
ed kidney capacity; of the advantage of preliminary 
colostomy of the spur type in complete resection for 
cancer of the rectum; of the three stage Mikulicz 
operation in resection of the large intestine; of the 
distinct improvement in general condition to be ac- 
complished in those gastric lesions requiring resec- 
tion, if that operation is preceded by a preliminary 
gastroenterostomy; of the decided lessening of the 
risk, and at times cures, in acute empyemata, which 
may be accomplished by means of preliminary cathe- 
ter drainage; and, in thyroid disease, of the very 
markedly diminished mortality rate, a part of which, 
at least, is due to preliminary pole ligation. It is in 
these preliminary procedures, in the cases which are 
of uncertain risk, that the consultation and coopera- 
tion between operator and anesthetist are very often 
productive, we believe, in the choice of conservative 
measures, accomplished often safely with the aid of 
the refined special anesthesias, such as local, spinal, 
gas-dxygen, or mild mixtures of gas-oxygen and 
ether. 

RELATIONS OF SURGEON AND ANESTHETIST TO 

RELAXATION. 


While we realize that it is not always possible, cr 
perhaps from the point of view of security wise, for 
an anesthetist, to confine his administration of anes- 
thetics to the practice of one surgeon, we feel sure 
that much is accomplished to the mutual advantage of 
all concerned,—patient, surgeon, and anesthetist— 
if the surgeon and anesthetist are constantly working 
together. We feel that improper relaxation or over- 
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etherization, resulting in unnecessary waits during 
the operation,—both conditions in our opinion detri- 
mental to the patient beyond the mere loss of time 
involved,—should in an organized operating team be 
of very infrequent occurrence. 

I speak particularly of the matter of relaxation in 
abdominal cases because I have found that there are 
apparently varying views as to the desirability of 
complete and moderate relaxation. We wish to place 
ourselves in the group who are in favor of early and 
late deep anesthesia. We believe that the local and 
general ill-effects of pulling and rough handling, 
often necessary with a straining patient, more than 
offset any disadvantages which attach themselves to 
deep anesthesia during exposure and closure. 

We have, for several years, preached to our house 
officers and assistants that exposure is a very large 
element in the success of surgery, that many of the 
immediately irritating complications of an operation 
are the results of inadequate exposure, and that ir- 
respective of incisions of proper length, the proper 
placing of pads and the intelligent use of retractors, 
exposure of the type which makes surgery infinitely 
safer and simpler is, in our opinion, impossible in 
most instances without complete relaxation during the 
time when the lesion or lesions are being sought and 
prought under direct vision for surgical treatment. 

We believe that an acceptance of this assumption 
by our anesthetist assigns to him the responsibility 
for its accomplishment, admitting always its difficul- 
ties of attainment in certain individual cases. We 
are further of the opinion that inadequate relaxation, 
making as it does the operative treatment more try- 
ing and troublesome, results unconsciously, at times, 
in the employment of more limited and less satis- 
factory surgical measures. In the same way we feel 
that if all layers of sutures in an abdominal wound 
can be introduced with the patient’s wall in relaxa- 
tion, there is a more equal distribution of strain upon 
all layers of tissue and less likelihood of their giv- 
ing way them when each is inserted with that layer 
of fascia, muscle, or peritoneum under tension., 

With these views in mind, therefore, we feel that 
an anesthetist should familiarize himself with the 
steps of the operation particularly as they relate to 
manipulations requiring relaxation and to the ap- 
proaching time of closure of the abdominal wound. 
I know of nothing in surgery which provides greater 
satisfaction than the perfectly relaxed abdomen per- 
mitting of complete and thorough exploration, the 
rapid and efficient exposure of the lesion, expedi- 
tious application of surgical treatment, and accurate 
and secure approximation of the wound edges. 

On the other hand, from our point of view we 


know of nothing which looks worse or is worse than 
the straining of a patient whose viscera. are en- 
deavoring to perch themselves conspicuously upon 
the patient’s abdomen or to insinuate themselves coy- 
ly between the futilely restraining fingers of the often 
flustered and harassed surgeon. 

What can be more convincing as to the need and 
value of an expert anesthetist than to have that same 
patient taken over by a competent anesthetist and by 
the use of proper head posture, airways, relief from 
obstruction, or conduction of the patient into a proper 
phase of anesthesia, see him in a short time converted 
into the desirable operative subject just spoken of? 
THE ANESTHETIST’S RESPONSIBILITY IN TERMINAT- 

ING OPERATION. 

In our opinion, there exists no more forceful argu- 
ment in favor of the regular employment of a trained 
anesthetist than the fact that once the operation is 
under way, the responsibility as to whether the patient 
is going to be able to endure the complete procedure 
1s almost entirely in the hands of the anesthetist. In 
our experience, this problem not infrequently arises, 
creating a situation in which it is essential that the 
experience and judgment of the anesthetist shall be 
of just as high an order as that of the surgeon when 
the original decision for or against operation is made. 
Failure to provide against this always possible emerg- 
ency places, we believe, the responsibility for events 
consequent to it directly upon the operator himself. 

If, then, we accept these facts as sound reasons, 
we believe that there should be such confidence on the 
part of the operator in his anesthetist that the opera- 
tor should not hesitate in accepting his directions as 
to terminating the operation when once the anesthetist 
is convinced of the desirability of that measure. We 
are sure that we have seen fatalities occur which 
could have been converted into successful outcomes 
had there existed between the surgeon and anesthetist 
mutual confidence engendered by long existing co- 
operative experience. 

In this connection, it is our custom never to under- 
take further extensive operative procedures upon a 
patient, who has already been subjected to a major 
surgical procedure, without consultation with our 
anesthetist, making reference to the pulse, respira- 
tion, and blood pressure chart, and informing him as 
to the probable amount of time to be consumed, hav- 
ing in mind always the possible complications which 
may arise and prolong the estimated period of time. 

In this decision we believe that both anesthetist 
and surgeon should completely divorce from their 
minds any consideration of the patient or the patient’s 
friends’ disappointment because of an incomplete 
operation, or the contemplation of further surgical 
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procedures. We ourselves are uninfluenced by that 
fallacious argument which we have often heard: 
That tf the entire operation is not done now, the 
patient will not submit to the later operation. It is 
our feeling that the responsibility in this matter is 
entirely the patient’s; that his rights primarily de- 
mand that he survive the operation,. granted that the 
procedures involved are consistent with sound sur- 
gery, and that, this provision being accomplished, it ts 
then his right to decide whether he will or will not 
undergo the necessary further surgical measures. 
CONCLUSION. 

In conclusion, I believe that it is the duty of every 
surgeon, to facilitate, in every possible way, the ad- 
vancement of your branch of specialization and to 
aid by every possible measure the further develop- 
ment of this Association, since it directly results in 
the scientific advancement of surgery itself and the 
distinct diminution of the operative risk to the indi- 
vidual. 


FURTHER STUDIES IN DETERMINING 
OXYGEN NEED DURING ANESTHESIA.* 
W. I. Jones, D.D.S., 


CoL_umBus, OHIO.. 


It is held by some that go per cent. of all patients, 
who undergo anesthesia for dental and surgical 
operations, may be classed as standardized risks—or 
in other words they can be considered as from fair 
to good risks. So much so that their reception of an 
anesthetic can be rather definitely forecast and the 
induction, especially of nitrous oxid-oxygen can be 
standardized for all practical purposes. 


In even the remaining 10 per cent, anesthesia can 
be induced and maintained more or less routinely in 
a standardized way and the recovery period will, in 
all probability, be uneventful. 


INCREASE OF HAZARDOUS RISKS. 

From my experience in many thousands of cases 
I am led to believe that hazardous risks were former- 
ly the exception, especially in dentistry and oral sur- 
gery, but that recent advances have materially broad- 
ened the field of the operator and the anesthetist and 
have introduced the necessity of handling a far 
greater proportion of poor risks. 

At the present time even the average exodontist 
meets, days in and out, with patients who are any- 
thing but proper or safe risks under anesthetics, 
general or local, and it is, therefore, important and 
necessary that some way should be established for 


*Read during the Joint Meeting of the Canadian, Interstate and 
New York Anesthetists with the Ontario Medical Association, Hotel 
Clifton, Niagara Falls, Canada, June 1-3, 1921. 


picking out such patients rapidly and accurately. 

Because fatalities still occur with undiminshed 
regularity in the chair and on the table it is indeed 
important to discover, if possible, some routine meth- 
od of obviating such fatalities as are at least prevent- 
able. The fact that deaths occur in the hands of even 
the most expert anesthetists would indicate that the 
conditions of patients has now become a prime fac- 
tor in determining the risk involved in the operative 
procedure and in instituting safety-first precautions 
in anesthesia. 

It can no longer be maintained either that because 
patients are too bad risks for general that they can 
be handled under local ‘anesthesia with absolute 
safety. The later method is now providing its full 
quota of fatalities, particularly in the operations of 
dentistry and the specialties and its use demands the 
self-same precautionary safety-first evaluation of 
patients’ conditions as general anesthesia. 

Nowadays it is not unusual for the dental opera- 
tor to encounter patients with goiter, tuberculosis, 
heart and kidney diseases, respiratory complications 
and varying degrees of sepsis, anemia and toxemia. 
It is, therefore, necessary to formulate a routine plan 
by means of which to determine not only the fitness 
of these patients to take an anesthetic, but more 
especially to determine also in advance how anes- 
thesia may be given with the greatest safety to the 
bad risks encountered. 

Before proceeding to the diagnostic phase of this 
subject it will be of interest to review certain re- 
searches regarding the relation of oxygen need to 
anesthesia and its further relation to the pathological 
conditions of poor risks. 

RELATIVE VIABILITY OF THE RESPIRATORY AND 
CARDIAC SYSTEMS UNDER NITROUS OXID- 
OXYGEN ANESTHESIA. 

The writer and Prof. McPeek, of the Department 
of Physiology, the Medical College of the Ohio State 
University, during the past few years have been con- 
ducting a number of experiments on animals for the 
purpose of determining the relative viability of the 
respiratory and cardiac systems under anesthesia 
especially nitrous oxid-oxygen. Several theories 
have been advanced as to the way in which nitrous 
oxid produces anesthesia. 

Nitrous oxid outside the body supports combus- 
tion, while in the tissues, other than the central ner- 
vous system, it acts like any other indifferent gas, 
Animals die when placed in it, seeds will not germi- 
nate in it, or plants grow, and the blood of an ani- 
mal killed by it contains no oxyhemoglobin. 
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Nitrous oxid has a special effect on the central It is introduced by way of the respiratory tract 
nervous system by reason of its excluding oxygen. . into the lungs, when it is distributed throughout the 
If it were an indifferent gas, no effects should be alveoli of this organ where it is taken ‘up by the 
obtained with a four-to-one mixture because ordi- blood, but upon which it has no specific chemical ef- 


Fig. 1. Prof. McPeek and Dr. Jones in the Laboratory of the Ohio State University experimenting on oxygen need 
in anesthesia. The method of experimentation and apparatus being herewith shown. 


nary atmospheric air is four parts of nitrogen and 
one part of oxygen. 

Blood dissolves more nitrous oxid than water, ap- 
parently for the reason that it is taken up by the 
lipoids of the corpuscles in much the same way that 
chloroform is. 


fect, the resultant anesthesia being produced by some 
alteration of the oxygenating processes in the human 
body. This sub-oxygenating process beginning back 
in the pulmonary circulation where, owing to the sup- 
ply of oxygen being cut off, the venous blood of the 
artery passes unchanged into the minute radicles of 
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the pulmonary veins, causing more or less stagnation, alyzing affect upon the respiratory center. Of this 


which results in a general anoxemic condition that 
may quickly develop into asphyxiation, unless much 
skill is used in the proper mixing of the gases, and a 
much closer watch kept over the respiration, pulse 
and color of the patient than is necessary when using 
ether. 


The fact that nitrous oxid anesthesia can some- 
times be produced without any apparent or easily 
discovered cyanosis, does not prove that anesthesia 
is not the result of a diminished or altered supply of 
oxygen, because, in fact, it is the increasing or di- 
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Chart A. Weight of pig 540 grams. Estimated blood con- 
tent 41 cc. (1-13 of body weight). Amount of blood with- 
drawn 8 cc. (20 per cent.). Oxygen requirement before 
exsanguination 6.5 per cent., after 12.3 per cent. Solid 
line represents oxygen need before and dotted line after 
exsanguination, in all charts. 


minishing of the oxygen which determines the depth 
of the anesthesia, and profound anesthesia is fre- 
quently obtained especially in the very anemic, or 
those with a low hemoglobin test, without the slight- 
est apparent sign of cyanosis being present—so that 
‘those of limited experience may easily be mistaken 
in reading the signs of anesthesia. In other words, 
nitrous oxid anesthesia is a general anoxemic condi- 
tion, whether cyanosis is present or not, in which the 
brain cells partake of the general anoxemua, thus pre- 
venting the recording of pain sensations, because the 
brain cells, like the pulmonary veins, only function- 
ate in the presence of oxygen. If we had asphyxia 
to a lethal degree, there would be a total cessation of 
all the processes of life. 

Nitrous oxid when given to a lethal degree does 
not produce death by paralyzing the heart muscle, 
as has been stated by some surgeons, but by its par- 


we are convinced by large clinical experience of many 
thousanads of administrations for all sorts of sur- 
gical operations, and more recently by laboratory 
experiments. 

Our object was to determine which was the first 
to succumb to the use of nitrous oxid when used to 
a lethal degree. In all of our experiments the same 
phenomena were present in every case, viz., when 
surgical anesthesia was produced and maintained, a 
beautifully rhythmical pulse and respiration were 
the result, but when oxygen was shut off and nitrous 
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Chart B. Weight of pig 500 grams. Estimated blood 
content 37 grams (1-13 of body weight). Amount of blood 
withdrawn 7.5 cc. (20 per cent.). Oxygen requirement 
before exsanguination 5 per cent., after 18 per cent. 
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oxid was used for the express purpose of producing 
the death of the animal, the blood pressure was sud- 
denly increased, the respiration became more rapid 
and finally death ensued from asphyxia. In one case 
the heart continued to beat for as much as five min- 
utes and forty-five seconds after the last gasp of re- 
spiration. Inasmuch as _ rescusitation was possible 
immediately after the cessation of respiration, the 
conclusion was reached that the viability of the re- 
spiratory center was less than that of the cardiac. 

Several of the dogs had one or both of the vagus 
nerves severed; death from a too rich mixture of 
nitrous oxid showed the same features, although im- 
pulses were no longer able to travel over the vagus. 

The independent resistant element of the heart 
muscle to oxygen deprivation must be considered as 
a favorable feature. According to the experiments 
of Bert and Martin, death results from a lack of 
oxygen, rather than to the presence of the nitrous 
oxid. 
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RATIO BETWEEN THE HEMOGLOBIN INDEX AND 
OXYGEN NEED DURING ANESTHESIA. 

Another investigation was conducted by Prof. Mc- 

Peek and the writer to determine some definite and 
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Chart C. Weight of pig 590 grams. Estimated blood 


content 45 grams (1-13 of body weight). Amount of blood 
withdrawn 9 cc. (20 per cent.). Oxygen requirement 
before exsanguination 4.9 per cent., after 9.3 per cent. 
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Chart D. Weight of pig 531 grams. 
content 40 grams (1-13 of body weight). Amount of blood 
withdrawn 3 cc. (7.5 per cent.). Oxygen requirement I to 
1. In this case the animal was so young that it was diffi- 
cult to maintain satisfactory anesthesia. 


Estimated blood 


fixed ratio between the hemoglobin index and the 
oxygen need during anesthesia and to demonstrate 
quantitatively ‘as well as qualitatively the amount of 
oxygen required for safe anesthesia following shock 


due to loss of bleod. Anesthetists and operators have 
known for a long time that anemic patients and those 
who have lost a quantity of blood were poor anes- 
thetic risks, but to our knowledge this has not been 
determined quantitatively before as to oxygen need 
with definite percentages of blood loss. 

Guinea pigs were used as experimental animals on 
account of their small size and tractibility. The pigs 
were confined in a bell jar with oxygen and nitrous 
oxid flowing through pressure regulating gauges and 
with a suction apparatus and a mercurial manometer 
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Chart E. Weight of pig 625 grams. Estimated blood 
content 48 grams (1-13 of body weight). Amount of 
wood withdrawn 12.5 cc. (25 per cent.). Oxygen require- 
ment before exsanguination 15.5 per cent., after 75.5 per 
cent. 


connected up to prove that circulation of the gases 
was positive as shown in the accompanying illustra- 
tion. 

In all 15 experiments were performed. The blood 
was removed from the heart by aspiration and at in- 
tervals of from ten minutes to 24 hours afterwards 
anesthesia was induced and maintained for an aver- 
age of 15 minutes. From a study of charts, similar 
to those herewith illustrated, we concluded that where 
the animals suffered a loss of 20 per cent of its blood 
content the amount of oxygen required was from two 
to three times greater than it was before exsanguina- 
tion and that after 25 per cent loss of blood the ratio 
was increased until the oxygen requirement was 5 
times greater than it had been before. 

The results of these experiments bear out those of 
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W. B. Cannon in the war zone, in which he found 
that shocked soldiers readily died under anesthesia 
and that even nitrous oxid-oxygen did not save life 
unless given with enough oxygen to meet the pa- 
tient’s requirement. Thus in first degree shock Can- 
non found the oxygen need to be from 20 to 30 per 
cent ; in secondary shock from 30 to 40 per cent, and 
in third degree shock from 40 per cent upward. 
OXYGEN LACK AND ACIDOSIS. 

It is the facter of oxygen lack that must bear the 
burden of blame for untoward complications result- 
ing from nitrous exid-oxygen anesthesia. Oxygen 
starvation means acidosis and even a slight increase 
in acid products is dangerous in cases with hemo- 
globinemia, shock, cachexia or starvation, toxemia, 
cardio-renal changes, pulmonary lesions and various 
other conditions of disturbed metabolism, in which 
there is frequently excess of acid products and conse- 
quent tendency to acidosis. 

Nearly all these patients may present one or more 
of the following signs and symptoms: 


. Color changes such as cyanosis or pallor. 

. Hemoglobin deficiency. 

. Changes in the respiratory rhythm as shown 
by various grades of dyspnea, apnea, with 
or without cyanosis or anoxemia. 

4. Tachahycardia or bradycardia. 

3. Lowered carbon dioxid tension in : the 

alveolar air and arterial blood. 

6. Acetonuria, glycosuria or albuminuria. 


bo 


ww 


In nearly all these conditions the hemoglobin res- 
ervoirs are low and the final oxidations of the acid 
derivatives of metabolism are incomplete. These 
acid products are poured into the blood stream in 
excess and the protective mechanism of the human 
economy is subjected to an abnormal strain. The 
neutrality of the blood is maintained almost to the 
end but with ever-increasing difficulty. Lungs and 


kidneys are hard pressed to eliminate the acids. Thus 
in diabetes the carbon dioxid tension is depressed. 
With dyspnea there is increased formation of acid 
bodies as shown by the lowered carbon dioxid ten- 
sion of the alveolar air. When cyanosis or apnea ac- 
companies cardiac conditions there is either oxygen 
lack or an imbalance of the oxygen-carbon dioxid 
ratio. 


The patients with the cardio-renal changes are 
among the most serious risks which the anesthetists 
or dental operator meets. The condition is especial- 
ly precarious because slight degrees of myocarditis 
or interstitial nephritis often come to operation un- 
recognized. These patients demand more than the 
normal volume of oxygen in their tidal air and slight 
degrees of asphyxia may fatally increase acidosis or 
produce a disastrous degree of heart strain. The 
patient may avoid decompensation at the time, but it 
may be sudden and fatal after operation. Pulmon- 
ary lesions and hemorrhagic conditions are not so 
serious as they can be more readily influenced and 
bettered by judicious oxygenation and rebreathing to 
conserve carbon dioxid stimulation. 

DIAGNOSING IMPERILLING CONDITIONS. 

In making and solving the presenting problems 
the anesthetist and dental operator has the following 
diagnesitic methods at hand. The history and phys- 
cal examination bring out certain pathological condi- 
tions, while the pluse rate, blood pressures, pulse 
pres ure, heart load, breath holding test and hemo- 
globin index bring out others. These later when 
charted serve to fix the attention of the anesthetist 
and operator especially on oxygen need. 

Stange, of Petrograd, considers the condition of 
the heart as the best indication of the patient’s abil- 
ity to withstand general anesthesia. To determine 
the condition of the cardiac muscle, Stange recom- 
mends the so-called respiratory test—that is the 


Cuart F, 
Case Breath Holding Pulse Blood Pressure Pulse Hemoglobin Oxygen Oxygen Increase 
No. Condition Test Rate Sys. Dias. Pressure Index Per Cent. Per Cent. 
ec eee IO sec. 110 142 95 47 70 6. 50. 
10 sec. 145 67 7 70 8. 100. 
4, 25 sec. 112 123 82 41 70 
err I5 sec. 96 152 74 78 60 
6. Mitral Regurgitation 40 sec. 92 115 65 50 (Compensating heart) 
7. Mitral Murmur .... 14 sec. 110 182 62 120 70 100. 
8. Tuberculosis ...... I2 sec. 110 98 7 20 70 
Q. I5 sec. 100 104 104 40 80 
10. Pus Diabetes ...... 20 sec. 104 120 62 58 70 
II. 5% per cent Sugar. 35 sec. (Operation for gangrene) 10. 
I2 sec. 94 148 100 48 8. 


(Bad teeth; large amounts of pus; giant-cell epulis of lower jaw) 


13. Acute Infective 
cats 15 sec. 


120 (Temperaperature 102.4°—For every degree above normal tempera- 


ture the baso-metabolic rate is increased 10 per cent.) 
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ability to abstain from breathing for some time. 
Healthy persons can do this from 30 to 40 seconds, 
while those with a weak heart muscle can hold their 
breath as most from 10 to 20 seconds. The test is 
very simple. The patient, sitting at ease, takes a 
deep inspiration and closes the mouth—the nostrils 
being compressed to avoid involuntary expiration— 
and while the patient holds the breath as long as pos- 
sible, the seconds are counted. If there is any doubt 
as to.the exact breath holding capacity of the pa- 
tient the test may be made more severe by evaluating 
several breath holdings in succession. 

While Stange seems to have had no suspicion that 
his test was based on an apnea due to acidosis, never- 
the less he reported observations on a number of 
chronic diseases in which he found the duration of 
voluntary apnea to be abbreviated in about the de- 
gree in which acidosis is known to occur from the 


thetist and operator in handling diabetic, cardiac and 
renal risks. 
There are other conditions in which the breath 
holding capacity is also lowered. such as in low or 
high pulse pressure and decreased hemoglobin index. 
It has also been found that an increased pulse rate, 
along with other symptoms may indicate increased 
metabolism and increased oxygen need. | 
In conclusion it may also be said from a study of 
the accompanying tabulation that the anesthetist and 
dental operator, who will routinely subject all pa- 
tients to the examination indicated and will chart the 
figures resulting, will be in a position to make a dif- 
ferential diagnosis of what relation apnea bears to 
the pathological condition of the patient and what 
oxygen requirement is needed for safe anesthesia. 
237 E. Strate St. 


THE TENTH ANNIVERSARY MEETING OF THE 
AMERICAN ASSOCIATION OF ANESTHETISTS WILL BE 
HELD AT THE Horet Jerrerson, St. Louis, May 
22-24, 1922, THE FIRST THREE DAYS OF THE A. M. 
A. WEEK. LAy YOUR PLANS NOW TO ATTEND THIS 
MEETING AND MAKE YOUR HOTEL RESERVATIONS AT 
ONCE. IF YOU HAVE A PAPER ON ANY PERTINENT 
SUBJECT YOU WISH TO PRESENT, NOTIFY THE SECRE- 
TARY AS SOON AS POSSIBLE. ALSO LET THE OFFICERS 
KNOW IN WHAT WAY THEY CAN MAKE THIS MEET- 
ING MORE INSTRUCTIVE AND ENJOYABLE TO YOU. 


THE THERAPEUTIC USE OF OXYGEN IN 
RELATION TO ANOXEMIA.* 
Rosert Dawson Rupotr, M.D., 


Professor of Therapeutics in the University of 
Medical Department. 
Toronto, CANADA, 


Toronto 


The term anoxemia means a want of oxygen in 
the blood and has been used by Haldane to express 
the condition when the rate of supply of oxygen is 
insufficient for the normal carrying on of life. 

IT he supply of oxygen to the tissues is a very vital 
thing. As a leader-writer in the British Medical 
Journal expressed it not long ago, a man may go for 
weeks without food, for days without water, but for 


seconds without oxygen. 


CAUSES OF ANOXEMIA, 
The causes of anoxemia may be grouped under the 


four following headings: 
results of other observers, especially Yandell Hen- ; eae eee 


derson. Thus voluntary apnea due to myocardial de- / 
generation or acidosis and diagnosed by this simple 
respiratory test will serve as a warning to the anes- 


(1) Defective charging of the arterial blood 
with oxygen in the lungs. 

(2) Slowing of the circulation. 

(3) Defective proportion of available hemo- 
globin in the blood. 

(4) An alteration of the dissociation curve of 
the oxyhemoglobin so that oxygen is less 
easily given off than usual. 


Most of these causes are quite evident and do not 
need any elaboration. For example, it is clear that 
if the partial oxygen pressure in the alvolar air be 
insufficient the blood and then the tissues will suf- 
fer. Such lowering of the partial pressure occurs 
at high altitudes, or from any interference with the 
external respiration, as happens in respiratory ob- 
struction or from pneumonia. 

When the circulation is slowed from any cause the 
blood dwells too long in contact with the tissues after 
it has given up its oxygen and is slow to return to 
the lungs for recharging. Thus general anoxemia 
arises in circulatory diseases and local anoxemia 
from any causes interfering with the local circula- 
tion. 

When the hemoglobin-content of the blood is low 
then, although the proportion of oxygen in the in- 
spired air be normal and the external respiration be 
perfect, still the blood is unable to carry sufficient 
oxygen to the tissues, as the hemoglobin is the chief 
carrier of the gas. The red cells are estimated to 
carry some forty times as much of it as does the 
plasma. 


*Read during the Joint Meeting of the Canadian, Interstate and 
New York Anesthetists with the Ontario Medical Association, Hotel 
Clifton, Niagara Falls, Canada, June 1-3, 1921. 
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DISCUSSION. 

All the same, it is the blood plasma which eventual- 
ly supplies the tissues with oxygen, and if we can 
only raise the percentage of this gas in it sufficiently 
it is possible to support life without the presence of 
any hemoglobin or blood cells. This is shown by 
the well-known experiment in which the blood of a 
frog is completely replaced by normal saline solu- 
tion and when the animal is placed in an atmosphere 
of pure oxygen it continues to absorb the normal 
amount of this gas and to exhale the normal amount 
of carbon dioxid. 


Also it has been found that animals can be kept 
alive in an oxygen pressure of two atmospheres after 
their hemoglobin has been completely saturated with 
carbonic monoxid gas. The carbon monoxid is not 
toxic in any way and merely usurps all the carrying 
capacity of the hemoglobin so that there is no room 
for any oxygen. At an oxygen pressure of two at- 
mospheres, however, enough of the oxygen is car- 
ried, dissolved in the blood plasma, to supply the ur- 
gent needs of the tissues. 


Thus the hemoglobin is merely a convenient car- 
rier of oxygen in small bulk. If there were only 
plasma in the vessels it would require a volume of 
150 kilograms or more to carry the required oxygen 
from the lungs to the tissues; that is, the contents 
of the vascular system would weigh twice as much as 
the body of an average man (Macleod’s Physiology, 
P. 392). 

The alteration of the dissociation curve of the 
oxyhemoglobin is a less evident cause of anoxemia 
at first sight. Various factors influence the rate of 
giving off of the oxygen from the hemoglobin. Thus, 
the rate is increased by a rise in the carbon dioxid 
pressure in the blood, by fever and by a rise in the 
saline contents of the plasma. On the other hand, 
when the carbonic acid content of the blood ts lower- 
ed the hemoglobin clings to its oxygen and thus the 
tissues may be starved of this, even although the 
hemoglobin in their vicinity holds much of tt. 

The relation of anoxemia to cyanosis is very close. 
One may say that any individual who shows signs of 
cyanosis from anoxemia, but, on the other hand, it 


is possible for him to be a victim of local anoxemia 


without any appearance of cyanosis, and, further, 
general anoxemia may exist in the absence of cyan- 
osis, aS is seen in carbon monoxid poisoning, when 
the patient may be dying from want of oxygen and 
yet his mucous membranes appear cherry-red. His 
hemoglobin is carrying carbon monoxid instead of 
oxygen. 


Nitrous oxid, when inhaled, is carried merely dis- 
solved in the blood plasma and does not combine in 
any way with the hemoglobin. Hence, unless it is 
so abundant that it displaces the oxygen in the alveo- 
lar air it does not interfere with the intake of oxygen. 
An atmosphere of 80 per cent of nitrous oxid and 
20 per cent of oxygen gives just as much oxygen to 
the blood as does pure air. 

OXYGEN NEED. 

The atmospheric air contains some twenty per 
cent of oxygen and this amount is ample for the 
needs of an individual in health. The blood is prac- 
tically saturated with it and hence can take up little 
more when the partial pressure of oxygen in the in- 
spired air is artifically raised. A person may inhale 
pure oxygen at atmospheric pressure for some time 
without any noticeable effects. I have tried it for 
twenty minutes at a time and could detect no sub- 
jective sensations nor were the pluse or respiratory 
rates or the blood pressure affected. 


It is known that the proportion of oxygen in the 
inspired air may be lowered in a healthy person to 
perhaps 14 per cent without the production of any 
distress. The six per cent or so above this figure is, 
as the late Dr. Meltzer termed it, a factor of safety 
for the meeting of emergencies. Thus, although a 
man can live quietly in an atmosphere containing 
only 14 per cent of oxygen, let him exert himself 
and he soon feels the need of the extra 6 per cent. 
People suffering from any disease interfering with 
the intake or carrying of oxygen correspond to the 
healthy individual undergoing exertion and so they 
need all the oxygen that ordinary air contains. 


At great elevations the oxygen pressure is low 
and thus the factor of safety is absent and persons 
suffering from pneumonia acutely feel the need and 
hence such cases do badly at high altitudes. 


Again, although the 20 per cent of oxygen in the 
air is ample for the normal individual even when he 
is exerting himself considerably it has been shown, 
by Leonard Hill and others, that he can do a good 
deal more without distress if he inhale oxygen at a 
higher pressure than that of the air. In the same 
way when a patient with some respiratory trouble ts 
struggling for breath we can raise his factor of safety 
by increasing the oxygen pressure in the air that he 
breathes and hence the value of oxygen therapy in 
such cases. 

METHOD OF THERAPEUTIC USE. 
When oxygen is given by the common method of 
merely holding a funel connected with the oxygen 
tank near the face of the subject it is said to be im- 
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possible to raise the percentage of the gas in the 
alveolar air by more than two per cent and professor 
Macleod and I found this to be the case. If, however, 
the oxygen be given through a tube inserted into one 
nostril the alveolar oxygen can be raised much more 
than this and if the other nostril be rhthymically 
closed by an attendant during each inspiration the 
oxygen in the expired air (1.e. the alveolar oxygen) 
may reach nearly 50 per cent. A still better way of 
administering oxygen is by the Meltzer apparatus. 
This consists of a hollow tongue depressor which is 
placed in the patient’s mouth and is connected with a 
gas bag filled from a cylinder. A valve is so placed 
that during each inspiration the oxygen under pres- 
sure from the elastic walls of the bag enters the 
patient’s fauces, while during expiration the oxygen 
flow is checked and a large opening appears near 
the valve through which the patient easily 
exhales. The valve is worked rhythymically by 
an assistant. By using this mechanism we were 
able to raise the oxygen in the alveolar air to 86.7 
per cent. Lately oxygen has been administered 
by placing the patient in an oxygen chamber and 
much may be hoped from this more elaborate method. 

Normally the oxygen in the blood plasma stands 
about 0.35 per cent., the balance of the gas in the 
blood being combined with the hemoglobin, but it ts 
possible to raise percentage of oxygen in the plasma 
very much by increasing the proportion of it in in- 
spired air. Thus, if that in the alveolar air is made 
to stand at 36.4 per cent. the percentage in the 
plasma will be at 0.945 and if the alveolar oxygen be 
at 86.7 per cent. (as it was in our experiment with 
the Meltzer apparatus) that in the plasma will be at 
2.26 per cent. or nearly seven times the normal and 
thus the tissues will be directly supplied with so 
much extra oxygen without the intervention of the 
hemoglobin at all. If the oxygen pressure be raised 
above that of an atmosphere then still more wiil be 
forced into the plasma according to Henry's law. 

Meakins found that the arterial blood in the nor- 
mal individual was nearly although not quite satur- 
ated with oxygen, but that in pneumonia patients it 
was not nearly so, the undersaturation as it is called 
being as much as 18 per cent. If such patients were 
given oxygen, by the Haldane method, this under- 
saturation could be largely caused to disappear, 
greatly to the relief of the sufferers. 


EFFECTS OF TOO MUCH AND TOO LITTLE OXYGEN. 

It would be beside the mark here to discuss the 
details of the thereputic use of oxygen, but one 
peint may be made clear:—Does the inhalation of 


pure oxygen cause any damage to the inhaler? 

Much experimental work has been done upon 
this subject. If mice be kept in an atmosphere of 
pure oxygen for several days they tend to develop 
pneumonia, and if the pressure of oxygen be raised 
to three atmospheres they do so very quickly. But 
any exposure of them to one atmosphere of pure 
oxygen for several hours does not produce any dele- 
terious effects and we may conclude that the thera- 
peutic use of oxygen for an hour or so or less at a 
time will do absolutely no harm, 

As already said, the effects of an insufficient sup- 
ply of oxygen to the tissues is drastic. 

The respiratory center is regulated partly by 
nervous influence but chiefly by chemical changes in 
it. The chief stimulus here is an increased carbonic 
acid content of the blood although any increase in 
the hydrogen ion content of the blood will have a 
similar effect. The center is, indeed, extremely sen- 
sitive to slight changes in the reaction of the blood 
and this sensitiveness varies, being lowered by some 
drugs such as morphin and chloral hydrate and 
prabably by certain toxins. Lowering of the oxygen 
content of the plasma has some effect in stimulating 
the center and it is believed that the chief cause of 
Cheyne-Stoke’s breathing is this, rather than varia- 
tions in the carbonic acid content of the blood. 

All the same, although a want of oxygen has some 
effect in stimulating the center, if this want be suf- 
ficiently great the center will cease to act from 
anoxemia and then the administration of oxygen 
may cause it to act again. The cells of the center 
like those of all the other tissues of the body require 
oxygen for the continuance of their life. 

It seems very bold for a mere physician who is 
not an anesthetist to be giving a communication be- 
fore such an assembly as this, but I will have ac- 
complished my purpose if I have reminded you of 
the extreme need of the living organism for oxygen 
and have pointed out some of the dangers of 
anoxemia, 


Tue Paciric Coast ASSOCIATION OF ANES- 
THETISTS WILL MEET WITH THE CALIFORNIA STATE 


‘Mepicat Society, May 15-19, 1922. THE PLACE OF 


MEETING WILL BE CAMP CurRY, YOSEMITE. MEAN- 
TIME IF YOU ARE INTERESTED IN MEMBERSHIP OR IN 
BEING ON THE PROGRAM GET IN TOUCH WITH Dr. 
ELEANOR SEYMOUR, SECRETARY, 1329 SouTH 
Granp Ave., Los AnGeLEs. THE ANESTHETIC 
SECTION OF THE CALIFORNIA STATE Menpricat So- 
CIETY WILL MEET AT THE SAME TIME. 
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PRELIMINARY REPORT OF AN INVESTI- 
GATION INTO THE OXYGEN PER- 
CENTAGES OF NITROUS OXID- 
OXYGEN ANESTHESIA.* 

Dorotuy A. Woop, M.D. and 
Mary E. Botsrorp, M.D. 


San Francisco, CALIFORNIA, 


When nitrous oxid was originally introduced as an 
anesthetic agent, it was used alone or in combination 
with air. In 1868 Horace Andrews, of Chicago, 
first called attention to the fact that nitrous oxid and 
oxygen was a much more satisfactory anesthetic mix- 
ture. In order to obtain the anesthetic state, in 
average individuals, at least 80 per cent. of nitrous 
oxid in the inspired gas mixture is necessary. This 
leaves only 20 per cent. to be occupied by other 
gases, and as the air contains 80 per cent. useless 
nitrogen and 20 per cent. of oxygen, it follows that 
in a mixture of nitrous oxid and air the percentages 
would be 80 per cent nitrous oxid, 16 per cent use- 
less nitrogen and 4 per cent. oxygen. Sometimes 80 
per cent. nitrous oxid proves insufficient for relaxa- 
tion and then the available oxygen must be crowded 
down to 3 or even 2 per cent. This necessitated very 
short operative procedures, since at least 10, 15 or 20 
per cent. of oxygen is necessary to support life for 
any length of time. Andrews’ suggestion was, 
therefore, a great step in advance in the use of 
nitrous oxid anesthesia, for then the mixture became 
80 to go per cent. nitrous oxid and 20 to 10 per cent. 
oxygen, and the method became available for con- 
tinuous use and larger operations. 


RESULTS OF ASPHYXIA AND CYANOSIS. 


Many of the accidents and objections to the use 
of nitrous oxid arise from the bad effects noted from 
the cyanosis of insufficient oxygenation. It is not 
necessary to go into a detailed description of as- 
phyxia; suffice it to say that during asphyxia the 
respiratory and cardiac rates are increased, the blood 
pressure is elevated, there is deep cyanosis, rigidity 
of the voluntary muscles, spasmodic jerking move- 
ments (jactitation) and dilatation of the pupils. 
Treatment of asphyxia is the immediate administra- 
tion of oxygen; for if asphyxia remains untreated 
death rapidly ensues. However, momentary as- 
phyxial nitrous oxid anesthesia of the type used for 
very short operations, when oxygen is at hand for 
re-oxygenation, has been proven to be comparatively 
safe, and it is the prolonged state of slight cyanosis 

*Read by proxy during the Joint Meeting of the Canadian, Inter- 


state and New York Anesthetists with the Ontario Medical Associa- 
tion, Hotel Clifton, Niagara Falls, Canada, June 1-3, 1921. 


which gives the really damaging results. Morse 
demonstrates—“a direct relationship between the 
frequency and severity of postanesthetic vomiting 
and headaches, with the amount of cyanosis present 
during the operation. The duration of the cyanosis 
seems to be.a more striking factor than the intensity, 
for transient cyanosis, though quite marked, was not 
succeeded by these sequelae, while low grades of 
slight duskiness, prolonged, gave evidence of post- 
anesthetic acidosis.” 


Aside from this is the problem of damage to the 
heart muscle from an insufficient supply of oxygen. 
SAFE ZONES OF NITROUS OXID ANESTHESIA IN 


RELATION TO OXYGEN PERCENTAGES. 


The question then arises—What is the perecentage 
of oxygen in the mixture of nitrous oxid and oxygen 
that it is safe for anesthesia? A search was made 
through the literature for statements concerning the 
percentage of oxygen need and these varied from 2 
to 20 per cent. of oxygen. However, the calibrations 
on most machines are incorrect for absolute percent- 
ages, so that the wide range of figures cannot be 
relied on nor the low recorded percentages be wholly 
condemned. It was not until Karl Connell, by means 
of the anesthetometer, perfected the mechanical dif- 
ficulties of recording gas delivery that a definite 
table of nitrous oxid-oxygen percentages, with the 
results of varying mixtures, could be worked out. 
He found that any mixture less than 92 per cent. 
nitrous oxid and 8 per cent. oxygen was extremely 
dangerous and was useful only for momentary pro- 
cedures, but even for this its use was condemned. He 
found the mixture 92 per cent. nitrous oxid and 8 
per cent. oxygen satisfactory for induction only. 
The zone recommended for abdominal surgery had 
the mixture of 89 per cent. nitrous oxid and II per 
cent oxygen, in which zone the color of the patient 
was faintly cyanotic. The zone for surface surgery 
was 86 to 84 per cent. of nitrous oxid and 14 to 16 
per cent. oxygen, in which the color was normal. 
This zone, with the addition of a slight amount of 
ether when necessary, in suitable cases is recom- 
mended as best for all work, including abdominal 
surgery. A mixture of 80 per cent. nitrous oxid and 
20 per cent. oxygen gives a subconscious analgesic 
suitable for obstetrics. 


INDICATIONS FOR INCREASED OXYGEN NEED. 
Now. various conditions in individual patients 

arise to upset the minute regulation of gas-oxygen 

proportions. It was the experience of Marshall and 


Cannon, in war surgery, that patients operated on 
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following severe loss of blood, or during shock, re- 
quired a much greater percentage of oxygen for 
operative safety, than did normal subjects. With 
this as a basis, W. I. Jones and Clayton McPeek, 
conducted researches on guinea pigs, using nitrous 
oxid-oxygen anesthesia; and after determining the 
proper and safe degree of oxygenation in a normal 
set of pigs, and plotting the gas-oxygen percentage 
curves, the pigs were exsanguinated to varying de- 
grees and then reanesthetized to determine the new 
oxygen need. In their preliminary report they state 
that they then found that the same proportion of 
gases, safe in normal animals, were dangerous and 
fatal to those exsanguinated. In fact it was possible 
to determine by the reaction of the exsanguinated 
pigs that a blood loss of 20 per cent. demanded 3 to 
4 times the amount of oxygen of normal pigs. This, 
therefore, is a very definite indication for using in- 
creased oxygenation with nitrous oxid, in the pres- 
ence of recent hemorrhage. 


Kar] Connell had previously stated that any altered 
capacity of the blood to transfer oxygen, either in 
decreased rate of blood flow, or diminished hemo- 
globin content, would upset his charted table of 
zones, and that persons with reduced hemoglobin, 
septic conditions, excessive or rapidly increasing 
weight, and growing children demanded a greater 
percentage of oxygen in gas-oxygen anesthesia. He 
stated also that the percentage of oxygen need is 
approximately in direct ratio to the degree of 
anemia present and that a patient with a 50 per cent. 
hemoglobin index requires, for the zone of light 
anesthesia, 18 to 20 per cent. oxygen instead of I1 
per cent. required by a normal individual. 

During the war some very interesting investiga- 
tions were carried on at the Mineola Flying Field, 
concerning the oxygen need of men who were can- 
didates for the aviation service. The response of the 
aviator to a decreasing supply of oxygen was tested 
by experiments lasting from 25 to 145 minutes. 
Three methods of oxygen variation were employed. 
First—A chamber was constructed in which it was 
possible to reduce the barometric pressure and thus 
duplicate the pressures and oxygen tensions of vary- 
ing heights in the air. Second—A rebreathing ma- 
chine was used, (with stationary barometric pressure 
of sea level), which started out with ordinary air, 
but gradually with the rebreathing, the oxygen con- 
tent was decreased and the carbon dioxid was ab- 
sorbed with caustic potash. Third—Respired air 
was diluted with increasing amounts of nitrogen. 
The results obtained from the three methods of 


oxygen variation were the same, proving that the 
barometric pressure of high altitudes is not the causa- 
tive factor in mountain sickness, but that the diffi- 
culities in breathing, rapid pulse rate, headache, 
cyanosis and syncope are due to the diminished ogy- 
gen tensions of high elevations. As the oxygen in 
the air inhaled from the apparatus was reduced, the 
man was thereby virtually elevated to a correspond- 
ing altitude. Thus a mixture containing 20 per cent. 
oxygen has a barometric pressure of 760 and the 
altitude is sea level. When the oxygen percentage 
is reduced to 17.9 per cent. it equals that of an ele- 
vation of 4,000 feet and a barometric pressure of 
651. Similarly 


Oxygen Altitudes Barometric 

Percentages Pressures 
15.9 7,000 579 
14.2 10,000 516 
"3.2 12,000 478 
12.2 14,000 | 444 
11,3 16,000 412 
10.0 19,000 368 
6.4 30,000 230 


As the oxygen percentages were decreased almost 
the same symptoms were noted in these men as are 
noted by anesthetists when the oxygen content be- 
comes insufficient during anesthesia, that is, an in- 
crease in respiratory volume and rate, an increase in 
pulse rate, an elevation in blood pressure and the 
appearance of cyanosis. There is headache and 
nausea and the counterpart of this we have in gas- 
oxygen anesthesia, as the postanesthetic headache and 
vomiting noted in cases that have been somewhat 
cyanosed during the larger part of the anesthesia. 


In the aviator tests, some men compensated so 
easily and so well that they stood, for brief intervals, 
as low as 6 per cent. oxygen or an altitude of 31,000 
feet, which is higher than any heavier-than-air flying 
machine has ever reached. Other men failed to com- 
pensate at all, or did so poorly, and, therefore, could 
not endure even the slight oxygen deficiency of 
moderate altitudes. 


BODILY REACTION TO VARIOUS OXYGEN TENSIONS. 
The respiratory and cardiac centers are ordinarly 
stimulated by about the same fall in oxygen pres- 
sure. In some subjects the first response began at 
an oxygen percentage of 17.9 per cent.; while the 
majority showed the first response between 15.5 to 
16.5 per cent. This, therefore, means that the aver- 
age individual, when the oxygen content of the 
inspired mixture becomes less than 15 per cent., 
must necessarily put out some effort to keep 
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metabolic processes at the proper level, and it would 
seem that low-oxygen percentages under anesthesia 
would be very similar to low-oxygen percentages at 
high altitudes. We then have the following prob- 
lem to consider—Is the patient in question, under 
anesthesia, able to stand the necessary increase in 
pulse rate, respiratory rate, and blood pressure ele- 
vation? Also is this particular patient one of those 
who would react well in the aviator tests >—For there 
were three very definite types of reaction to the tests 
made. 

The optimum type showed no response until the 
reduced oxygen reached about 15 per cent., then 
there was a gradual increase in pulse, respiration and 
blood pressure until 7 to 6 per cent. oxygen was 
reached, when the blood pressure, pulse and respira- 
tion started to drop and the patients fainted, with 
rapid recovery following administration of oxygen. 


The second type showed response at 17.9 per cent. 
oxygen and the compensatory reactions were exces- 
sive, pulse, respirations and blood pressure went 
very high and collapse came at 9 to 8 per cent. oxy- 
gen, with a much longer time required to recover 
and with severe headache for sometime thereafter. 


A third type is seen in elderly people, in whom 
there may be practically no response, no rise in blood 
pressure, very little rise in pulse rate and respiratory 
rate. The compensatory mechanism seems to be 
entirely overwhelmed. The counterpart to this type 
is seen in patients, who are unable to have ether 
added to the gas-oxygen mixture for relaxation; 
these patients may become cyanosed in an effort to 
keep them relaxed sufficiently for operative work, 
and then, although there is cyanosis, there may be 
no change in pulse, respiration and blood pressure. 
These patients may then show postoperative myo- 
carditis, due to the fact of the insufficient amount of 
oxygen supplied the heart muscle during the opera- 
tion. 


From the foregoing it can be seen that no person 
tested was able to stand an oxygen tension of less 
than 15 per cent. without the occurrence of certain 
definite compensatory reactions. This might be 
directly applied to gas-oxygen anesthesia, to the 
effect that no patient should receive less than 15 
per cent. oxygen, unless the condition of his heart 
allowed him to be placed in the optimum class al- 
ready mentioned, and that no patient with any symp- 
toms of cardio-respiratory strain should be given less 
than 18 per cent. oxygen, and that such a patient 
would be better off if a small amount of ether were 
given instead for relaxation. 


PERCENTAGES IN ARTERIAL AND VENOUS 
BLOOD. 


OXYGEN 


In 1893, some experiments were performed on 
rabbits and dogs under anesthesia by Oliver and Gar- 
rett; blood was taken and tested for the gaseous 
content. One animal was given pure nitrous oxid 
without oxygen and blood was withdrawn during 
deep cyanosis. The analysis showed 

After 
inhalation. 
15.66 per cent. 
3.49 per cent. 


Before 
inhalation. 

Carbon dioxid 34.3 per cent. 

Oxygen 22.0 per cent. 

Nitrogen 1.8 per cent. 11.23 per cent. 

Nitrous oxid 22.49 per cent. 
This experiment was the only one of its type found 
in a very careful search of the literature. 

Lundsgaard, and afterward Stadie, worked out the 
oxygen percentages in venous and arterial blood in 
cyanosed and uncyanosed individuals. But to our 
knowledge no one has worked out these under vary- 
ing percentages of oxygen intake during anesthesia. 
Lundsgaard collected venous blood and analyzed it 
(1) as to its total oxygen combining capacity and 
(2) for the actual amount of oxygen present in the 
sample. The difference between the two he termed 
the oxygen unsaturation. The extent of oxygen un- 
saturation in venous blood of normal individuals 
averaged 5.7 cc. of oxygen per 100 cc. of blood. He 
then examined a series of patients with decompen- 
sated hearts, the unsaturation here averaged 12.4 cc. 
per 100 cc. of blood. With a return to compensa- 
tion he found the oxygen unsaturation again within 
normal limits. Stadie found the venous oxygen 
unsaturation in cyanosed pneumonia patients to be 
10.0 cc. of oxygen per 100 cc. of blood. He found 
that in normal individuals there was an unsaturation 
of 1.1 cc. of oxygen to 100 cc. of arterial blood and 
in cyanosed individuals 5.6 cc. of oxygen unsatura- 
tion per 100 cc. of arterial blood. 

AUTHORS EXPERIMENTS. 

With this experimental work before us we thought 
that the same line of investigation could be carried 
out under anesthesia, with blood oxygen determina- 
tions to indicate what the degree of oxygen unsatura- 
tion is under varying percentages of oxygen intake. 

Our proposed experimental investigation is to 
anesthetize dogs with nitrous oxid and varying per- 
centages of oxygen, to find the percentage of oxygen 
which first calls upon the compensatory mechanism 
of the animal. This will be done by Kymographic 
records of pulse, respiratory rate and blood pressure. 
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We will then repeat the experiments using rebreath- 
ing, and thus determine what change in oxygen per- 
centage is necessary in the presence of carbon dioxid 
and to then repeat a third time on exsanguinated dogs 
to determine the oxygen needs of low hemoglobin. 
It is proposed ta take samples of blood, in all of the 
three types of experiments, at varying levels of 
oxygen intake percentages to determine the degree 
of oxygen unsaturation in the blood under anesthe- 
sia, without cyanosis and with slight, moderate and 
intense cyanosis. The results of these experiments 
will be reported on later. 


CONCLUSION. 

As a matter of practice anesthetists ordinarily use 
the color of the patient’s cheek, forehead and finger 
nails as the guide to the safety of anesthesia, but 
Lundsgaard found that a considerable degree of 
oxygen unsaturation in the blood may be present 
without showing as cyanosis. He also found that 
hemoglobin was less than 35 per cent. Thus the 
color index, unchecked by other tests of the patient’s 
condition is not a safe guide in gas-oxygen anes- 
thesia. Also it would seem that an accurate means 
of gas delivery with an oxygen percentage seldom 
less than 15 per cent. is much to be preferred to the 
more or less haphazard methods of nitrous oxid- 
oxygen administration usually employed. 
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WESTERN ANESTHETISTS’ MEETING, Kansas City, 
OcToBER 24-28, 1921, DO SO AT ONCE. A SPLENDID 
SCIENTIFIC PROGRAM OF PERTINENT PAPERS AND 
CLINICS HAS REEN ARRANGED. ALL THOSE INTEREST- 
ED IN ANESTHESIA IN THE MIDDLE WEST ARE URGED 
TO GET IN TOUCH WITH Dr. Morris H. Crark, 
SECRETARY, Riatto Bipc., Kansas City, TO CON- 
SUMMATE THEIR MEMBERSHIP. THIS IS THE ONE 
BIG WAY IN WHICH YOU CAN BRING YOUR SPECIALTY 
INTO ITS OWN. 
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SOME OBSERVATIONS ON THE OCCUR- 
RENCE OF ACIDOSIS FOLLOW- 
ING OPERATION.* 
Epitrn McKay Ross, M.D., 


WINNIPEG, CANADA. 


The condition termed acidosis, exclusive of the 
acidosis ef diabetes, is one of fairly frequent occur- 
rence in surgical practice, if one includes all cases in 
which there is an actual lessened alkaline reserve in 
the blood of the patient. 


Restricting the use of the term to those cases 
which show actual clinical symptoms, this condition 
is fortunately much more rare; but these cases do 
occur often enough to make the condition one of con- 
cern to every practitioner. 


THE CLINICAL PICTURE OF ACIDOSIS. 


We may recall briefly the clinical picture presented 
by these cases, which vary in severity from those 
showing rather prolonged nausea and vomiting, head- 
ache, and slight restlessness, to those cases in which 
the patient rouses from the anesthetic only to lapse 
into a rapidly deepening coma, with rising tempera- 
ture, pulse and respiration rates, and with death 
superveni: g within twenty-four to forty-eight hours. 

Between these extremes, of course, lie the majority 
of those cases in which attention is especially at- 
tracted to this condition. In these cases, the patients 
usually vomit excessively, and instead of diminishing 
the nausea and vomiting increase; the temperature 
and pulse rate rise; the pulse often alarmingly; and 
a characteristic type of breathing appears. In this 
the nostrils are widely dilated, the mouth usually 
‘being open too, and the patient seems to be gasping 
for breath. It seems as though in spite of the fact 
that there is no obstruction, the patient is not inhaling 
enough air for his needs, and, in effect, this is just 
what is happening. There is plenty of air getting 
into the lungs, but the blood has lost, to a greater or 
less extent, its power of carrying oxygen, and the 
patient actually is air-hungry. 

ROUTINE EXAMINATION FOR ACIDOSIS. 


Some years ago, following what might almost be 
termed an epidemic of cases, occurring for the most 
part among out out-patient tonsils-cases, we began 
a routine examination of the urine of all cases com- 
ing to operation, and subsequently began to make an 
additional pestoperative urinalysis, from all cases un- 


der one of the surgical services. This routine ex- 
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amination of anteoperative urine included tests for 
albumen, sugar, acetone and diacetic acid. We made 
no examinations of the blood of any of these patients, 


though we became convinced, as our experiments 


proceeded, that an urinalysis could only be of value 
in those cases in which elimination parallels forma- 
tion of acid bodies ; and we had no means of knowing 
whether this was the case in any of our patients. We 
came to this conclusion when we found that many 
patients excreted large amounts of acetone and dia- 
cetic acid in the urine and had no symptoms; while 
we occasionally found patients, in whom the toxemia 
was fairly marked but who excreted little or no 
acetone or diacetic acid. We believed that the pa- 
tients who showed no symptoms except the presence 
of acid-bodies in the urine, did so because they were 
excreting practically all the acid-bodies formed, and 
so did not encroach on their alkaline reserve; while 
in those cases in which marked symptoms appeared 
with no corresponding urinary findings, the patients 
were forming acid-bodies in large amount, and not 
excreting any. 


RELATION OF ANESTHESIA AND OPERATION TO 
ACIDOSIS. 

We did not find that the particular anesthetic used 
made any difference in those cases giving positive re- 
sults in the urinary tests, although we had no cases 
of pure chloroform anesthesia in our series. It ap- 
peared that the nitrous oxid patients more seldom 
developed symptems than others, but their urinalysis 
results were not appreciably different. We have no 
record of a case operated under local anesthesia de- 
veloping marked symptoms, though several vomited, 
and many gave positive urinary findings following 
operation. 

We did not find that length of operation was a 
factor in the development of symptoms; on the con- 
trary most of our severe cases were among children 
operated for removal of fonsils and adenoids, in 
whom the trauma of operation was comparatively 
slight, the amount of anesthetic used small, and the 
length of anesthesia including the induction period, 
only about ten minutes. 

URINARY FINDINGS. 


We found about 22 per cent of our patients with 
acetone, and I5 per cent with diacetic acid in the urine 
Caldwell and Cleveland, of New 
York in Surgery, Gynecology and Obstetrics, July, 
1917, state that 23 per cent of their patients had ace- 
tone, while 13 per cent had diacetic acid, our figures 
But while 


before operation. 


corresponding fairly closely with these. 
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they give figures of 72 and 56 per cent respectively 
for the acetone and diacetic acid tests in their post- 
operative examinations, our figures never showed 
more than 50 per cent with acetone and about 35 per 
cent with diacetic acid, and these figures only in the 
earlier period of our experiments. Later, following 
the adoption of more liberal feeding before operation, 
no purgation except an enema the morning of opera- 
tion, and earlier and more plentiful feeding follow- 
ing operation, these figures were still further reduced. 
TYPES OF CASES SHOWING ACIDOSIS. 

Of these patients showing acetone and diacetic 
acid before operation, the large majority were pa- 
tients who had been ill for some time, some with in- 
fections, many of them with the toxemia of preg- 
nancy, with pathological conditions causing varying 
degrees of starvation, or were children who had not 
been actually ill, but in whom one could trace the ef- 
fects of too little food or of some type of malnutri- 
tion. Some of the children were apparently healthy, 
but in these one could not overlook the element of 
starvation for the twelve or eighteen hours preceding 
operation. 

On the other hand, practically all the emergency 
cases, in which the condition calling for operation in- 
volved the intestinal tract, with the exception of in- 
juries, showed varying degrees of acidosis clinically, 
and the almost invariable presence of acid bodies in 
the urine, and both the degree of reaction in the 
urine, and the seeverity of the clinical symptoms ap- 
peared in these cases to increase with the length of 
time the patient had been ill before coming to opera- 
tion. That is-to say, those patients who came to 
operation within twelve hours of the onset of an 
attack of apppendicitis usually showed no symptoms, 
and gave slight reactions in their urinalysis, while 
those paitents who came, in from two to three days 
or later, with abscess formation or peritonitis, usual- 
ly displayed marked symptoms and gave more mark- 
ed reactions. Whether this almost constant factor of 
acidosis in acute abdomens results from the presence 
of infection, or whether it results from the voluntary 
starvation of the patient and the vomiting of his ill- 
ness, we were not able to determine; but we did come 
to the conclusion that not only did the presence of 
these bodies in the urine, and the clinical symptoms 
not contraindicate operation in acute conditions, but 
on the contrary was an added indication for it, since 
these cases practically always rapidly improved inso- 
far as the acidosis was concerned, following opera- 
tion. 


It appeared that women more frequently developed 
acidosis than men, though this predominance was not 
marked. But it is certainly true that children were 


- far more susceptible to this condition than adults. So 


far as adults were concerned, the question of age did 
not seem to figure, since aged people did not develop 
it more frequently than those in the prime of life, 
when one considers also. the greater frequency among 
them of malignant conditions giving rise to starva- 
tion. 

ELIMINATION OF FEAR. 

Children especially, but also adults, who exhibited 
great fear, appeared to develop symptoms of acid- 
osis more often following operation, and this even 
when there had been no trace of acid bodies in the 
urine beforehand. We did not know whether this 
fear was a factor in the subsequent development of 
acidosis, but rather inclined to the belief that the fear 
was simply one of the nervous manifestations of a 
pre-existing acidosis which was not shown in the ex- 
cretions from the kidneys. 

The mental factor in this condition is a very real 
one, and we have come to the conclusion that more 
attention given to the night’s rest which the patient 
gets before operation, and more attention paid to 
the type of induction of anesthesia, would repay us. 
Bromides are perhaps preferable to morphin the 
night before operation, and it may be that it would 
be wise to make this routine treatment for all adults. 
A dose of morphin suitable to the individual patient, 
and combined with atropin, should be given from a 
half to one hour before operation. This and an in- 
duction slow and careful enough to eliminate the 
patient’s sense of smothering and danger, and to pre- 
vent any actual deprivation of oxygen, and a tactful 
attempt to “humor him along” till consciousness has 
left him, certainly seem to us to be factors in the 
prevention of acidosis, and especially so in those very 
cases where one has most reason to fear its occur- 
rence. 

ETHER-OIL COLONIC ANESTHESIA. 

In this connection I would like to call your atten- 
tion to our small series of fifty or sixty cases of 
ether-oil colonic anesthesias. I cannot say how many 
of these showed acid-bodies in the urine, but I am 
able definitely to state that none of them developed 
clinical symptoms, and this in spite of the fact that 
the cases themselves were practically all such in 
which one might reasonably anticipate acidosis as 
a development. This fact I attribute largely to the 
almost complete elimination of fear and under- 
oxygenation in this method of anesthesia. 
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VALUE OF OXYGENATION. 


It had been our practice in a large number of cases 
to add a small, constant stream of oxygen to the 
anesthetic in use, and our results in these cases were 
so uniformly good as regards postanesthetic nausea 
and vomiting that we became convinced that under- 
oxygenation was an important factor in the produc- 
tion of postanesthetic acidosis. We believe that tf to 
every ether anesthetic there were added sufficient 
oxygen to prevent the slightest degree of cyanosis, 
there would be fewer cases of acidosis develop fol- 
lowing these anesthesias. 


SAFEGUARDS, 


It has been our experience that the average patient 
showing acetone and diacetic acid in the urine before 
operation, but with no clinical symptoms, can be safe- 
ly operated, though they are to be closely watched 
and should be treated with soda and glucose in some 
form, as a routine. We have also found that when 
the acidosis depends upon the condition requiring 
operation, as a gastric ulcer, it is fairly safe to operate 
such patients if there are no clinical symptoms ; and 
if there are, to institute treatment, and carry it on 
for a few days, and then operate, recommencing the 
treatment immediately. In the case of children com- 
ing for operations for which there is no urgency, 
such. as tonsillectomies, we have followed the prac- 
tice of deferring operation, and feeding the child 
with sugars and carbohydrates in any form which 
he will take, also laying stress on large amounts of 
water, until the reactions are negative and the child 
shows no clinical symptoms. One should repeat that 
this negative result of an urinalysis is only an ap- 
proximate indication of the state of the patient’s 
blood, and when there is any doubt the blood should 
be examined. 


We came to the conclusion that pracitaclly all these 
cases are simply a matter of feeding so far as treat- 
ment is concerned. For the prevention of symptoms 
of acidosis we believe that all cases coming to opera- 
tion should be well-fed up till the morning of opera- 
tion; that if operation is to be late in the morning 
they should have a light breakfast and should have 
water until within two hours of operation. This of 
course is not intended to apply to gastric surgery. 
Purgation is not advised; we found that an enema 
the morning of operation is usually sufficient. Bro- 
mides the night before, and a dose of morphin be- 
fore operation are advisable, the latter because it does 
lessen the amount of anesthetic required to some ex- 
tent, and chiefly because it makes the induction 
easier for the patient as a rule. 


In adults we do not believe that there is necessity 
for active treatment with sodium bicarbonate as a 
routine, although any case which gives positive reac- 
tions in the urine for acid-bodies, or shows clinical 
symptoms, should at once be put on treatment. 

Following operation the patient is to be encour- 
aged to drink quantities of water as soon as conscious 
and to eat food as soon as possible. He will prob- 
ably vomit on his first attempt, but we think he will 
recover from his postanesthetic nausea the sooner. 
The diet should be increased to normal as rapidly as 
possible. If acetone appears in the urine, and espec- 
ially so if clinical symptoms appear, sodium bicar- 
bonate and glucose are to be given freely, and if the 
condition becomes alarming some one of the various 
formulae for intravenous use of these drugs may be 
employed. Three of our cases, which gave us great 
anxiety, ceased vomiting as if by magic with the intra- 
venous use of sodium bicarbonate alone, and the 
other symptoms disappeared within a very short time. 
Urinary findings in these cases promptly became neg- 
ative. In none of them was the blood examined. 

In children, on the other hand, we feel that it may 
be part of wisdom to give all of them preventive 
treatment. That is to say, all children coming to 
operation should be over-fed at home for some days 
before coming to the hospital; they should have a 
full meal the night before operation and should have 
rich gruel with sugar early on the morning of the 
operation ; or if the operation is not to occur till late 
in the morning should have breakfast. They should 
not be given milk on the day of operation. Broth, 
gruel and plenty of water are to be given, and be- 
sides these as a routine, a capsule containing five 
grains each of sodium bicarbonate and glucose, be- 
fore operation. This may be followed after opera- 
tion by further active treatment, along the same lines, 
if necessary, but it is believed that if this procedure 
were followed out before operation, postoperative 
treatment for acidosis in children would but rarely be 
necessary. 


A FEATURE OF THE ORGANIZATION MEETING OF 
THE M1p-WESTERN ANESTHETISTS AT KANSAS 
City, OcTorER 24-28, 192I, WILL BE A SPECIAL SES- 
SION DEVOTED TO ANESTHESIA FOR ORAL SURGERY 
AND DENTISTRY. DENTISTS, ORAL SURGEONS AND 
SPECIALISTS INTERESTED ARE CORDIALLY INVITED TO 
ATTEND AND SEE HOW THE Mip-WESTERN ASSOCIA- 
TION CAN LOOK AFTER THEIR SCIENTIFIC NEEDS IN 
ANESTHESIA. HAVE YOUR TICKET AGENT CERTIFY 
YOUR TRANSPORTATION SO THAT ON YOUR RETURN 
TRIP YOU CAN AVAIL YOURSELF OF REDUCED RATES. 
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EDITORIALS 1921 


OCTOBER 


CURRENTS IN THE PRESENT ANES- 
THETIC SITUATION. 

One of the most commendable actions, recently 
taken to. make anesthesia safer for the public, is the 
passing of a law, by the present session of the Cali- 
fornia State Legislature, making “Anesthesiology 32 
hours” a minimum requirement in the medical cur- 
riculum and for certification to practice. This law 
has been signed by the Governor and is now in effect. 

One of its first results was the following: An 
interne in a San Francisco hospital refused to take 
instruction in anesthesia from a nurse. She was ex- 
pelled for insubordination, and appealed to the 
County Medical Society, which sustained her posi- 
tion. She was reinstated and the nurse was dropped 
as an instructress in anesthesia. 

In the present session of the Colorado Legislature 
a new Medical Practice Act was killed in Committee 
because it was against public welfare. Some sur- 
geons and nurses were prepared to try and amend 
this new legislation so as to enable nurses to give 
anesthetics. 

In Ohio, after the bill repealing nursing anesthesia 
had passed by an overwhelming vote in the Senate, 
and had been endorsed by the House of Delegates 
of the Ohio State Medical Association by a vote of 
63 to 10, it was held up in the House until the clos- 
ing hours of the session. At this time efforts were 


made to amend it to death, but these were defeated. 
The floor leader then retired it in favor of tax legis- 
lation and just before final adjournment put it to a 
vote, when not enough legislators were present to 
pass it. In consequence the bill died with the passing 
of the session. 

The Ohio State Medical Association, however, 
through its President and Council has settled on a 
definite policy on anesthesia, which is printed in this 
issue of the Supplement for the benefit of all con- 
cerned. Apparently all opposition within the Ohio 
State Medical Association against repealing nursing 
anesthesia is centered in Cleveland. Further de- 
velopments will be watched with interest. 

During the final Executive Session of the Ameri- 
can Association of Anesthetists at the Boston meet- 


ing, the following resolutions was adopted : 


Be ir Resotvep, That in the future no member of the 
American Association of Anesthetists shall instruct any un- 
dergraduate. nurse or orderly. in the art of anesthesia, with 
the intention of granting them a certificate or diploma 
qualifying them as competent anesthetists 

BE IT FURTHER RESOLVED, That nothing in this resolution 
shall effect the instruction of medical students in regular 
medical schools or teaching hospitals or the routine teach- 
ing of nursing. 


During the meeting of the Ontario Medical As- 
sociation at Niagara Falls, Canada, the draft of a 
new Medical Practice Act for submission to the 
Provincial Legislature, was accepted and endorsed. 
This act makes anesthesia an inviolable part of the 
practice of medicine. 

Both at the joint meeting of the Canadian, Inter- 
state and New York Anesthetists and the American 
Anesthetists it was unanimously voted to organize a 
National Legislative Committee to represent the in- 
terests of the Associated Anesthetists wherever and 
whenever required. Members of all the Associations 
of Anesthetists are requested to send their money 
order or check for $10 as a contribution to the fund 
supporting the activities of this Legislative Com- 
mittee. 

F. H. McMechan, M.D., Secretary-Treasurer, 

Legislative Committee, Associated Anesthetists, 
Lake Shore Road, Avon Lake, Ohio. 


GRANT HOSPITAL, COLUMBUS, PASSES 
NEW RULES FOR ANESTHETIC 
SERVICE. 
On account of several recent anesthetic fatalities, 
the Surgical Staff, of Grant Hospital, Columbus, 
Ohio, at a recent meeting passed the following rules 


regarding anesthetic service: 


(1) The only anesthetic agent permitted at Grant Hos- 
pital for the routine production of anesthesia shall be ether, 
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MY CONCEPTION OF THE OHIO STATE MEDICAL ASSOCIATION’S POLICY ON 
ANEST HESIA* 


By Wetts TEAcCHNoR, M.D., PRESIDENT. 
(From the Journal O. S. M. A., August, 1921.) 


In adopting a firm and definite policy in opposition to 
the nurse anesthetist and repudiating the survey of the 
special committee, the State Association through its 
House of Delegates, has made clear in almost unanimous 
terms to the officers of the Association the course they 
must pursue on this subject. 


The constitution provides in Section 3, Chapter VII, 
that “The Council shall be the executive body of the 
House of Delegates between sessions and shall act in its 
stead and with the same powers conferred on the House 
of Delegates by the constitution.” But it does not confer 
on this body the authority or power to abrogate any 
action previously taken by the House of Delegates. 


Immediately after the annual meeting the officers com- 
municated to the members of the legislature the action 
of the House of Delegates in supporting Senate Bill 184 
then pending, and in all other proper ways made a con- 
scientious attempt to repeal the existing law empowering 
the nurse to administer anesthetics, but were met with 
the rush of the closing hours of the legislative session 
by unsurmountable opposition. 


It certainly is to the interest of the public that pro- 
fessional ideals be maintained and that progress in med- 
ical science be encouraged rather than to extend its 
practice to agencies of uncertain and limited qualifica- 
tions. 


The action of the House of Delegates should not be 
construed as an attempt to belittle the intellectual 
powers of women or to place limitations on her attain- 
ments, nor to deprive the nurse of offices of trust and 
confidence, but a law legalizing the administration of 
anesthetics by nurses with the limited requirements of 
the course prescribed for them is not in harmony with 
the educational ideals of our profession. It is inconsis- 
tent that physicians should be made to compete with a six 
weeks’ course as laid down for the nurse in anesthesia. 


To place one with such qualifications in absolute charge 
of such an important surgical adjunct is too serious a 
proposition to merit the professional support. It is true 
that they will pass a sort of preliminary examination 
showing their ability for such work, but still they possess 
only partial knowledge. The extension of this privilege 
to the nurse is not in harmony with, and certainly invali- 
dates one of the principal objects of our profession— 
“the prevention and cure of disease and prolonging and 
adding comfort to life.” 


Indeed the nurses of Ohio reasonably should be ex- 
pected to oppose the present law and join with the med- 
ical profession in insisting on its repeal. By far the 
greater majority of nurses realize the importance of 
the work in their proper field and resent any effort to 


*The foregoing statement as a formal communication was sub- 
mitted at the meeting of the Council of the State Association 
in Columbus on July 10, and was adopted and ordered pub- 
lished by the Council. 


exploit them outside their regular and qualified func- 
tions. 


It is foolish to say that sufficient medical anesthetists 
cannot: be secured and that the employment of nurses 
must be resorted to; for a proper encouragement to the 
specialty of anesthesia and an adequate remuneration for 
such service will readily solve any apparent dearth of 
medical anesthetists. 


We should develop and encourage a constructive plan 
which would be an incentive for our members and which 
would increase professional interest in the subject of 
anesthesia rather than lessen the morale of the profes- 
sion by extending a certain practice to outside agencies 
which belong as much to the doctor as appendectomy 
and Cesarean section. I am now convinced that the ex- 
isting law means increasing inferior service to the public 
and a gradual retrogression of the practice of medi- 
cine. 


With the matter definitely settled as a policy of the 
Ohio State Medical Association, the controversy insofar 
as the Council is concerned, has ended, and it now de- 
volves upon Council and the officers of the State As- 
sociation to lay plans for the final consummation of this 
trust. 


It should be borne in mind that the committee to be 
appointed, on authorization by Council pursuant to the 
request of the Ohio Public Health Association, will not 
be authorized to alter the policy now so clearly estab- 
lished; but to present such policy to the other interested 
groups for their information and guidance on a public 
health question. 


Any new information secured and the result of con- 
ferences may properly be submitted to the House of 
Delegates for its disposition at the next annual meet- 
ing. But at least until that time which will mark the 
expiration of my term as president of the Association, I 
pledge strict adherence to the mandate of the profession 
as set forth in the formal action of the House of Dele- 
gates at the last annual meeting in May. 


Pursuant to the action of Council im authorizing the 
appointment of a committee to represent the position of 
the Ohio State Medical Association on this and other 
general health subjects, as requested by the Ohio Public 
Health Association, it is my intention to select members 
who represent the best thought of the profession and 
whose sincere and earnest efforts will be in line with the 
Association’s policy. 


Without consulting these men as to their personal ideas, 
but knowing from their past interest in and conscientious 
efforts toward the highest professional ideals, that they 
will constitute a representative committee, I appoint the 
following members: Drs. C. W. Waggoner, Toledo, 
Chairman; W. D. Porter, Cincinnati; D. C. Houser, 
Urbana; J. A. McCollam, Uhrichsville; W. A. Gallo- 
way, Xenia. 
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given by what is known as the open-drop method, except 
that in mouth operations, or when from the position of the 
patient the open-drop method is not feasible, ether vapor 
may be used with the compressd air tank or with the motor 
pump. 

(2) Chlorid of ethyl may be given as a preliminary to 
ether, but only in small amounts, and not continued until 
profound anesthesia is induced. It must never be used as a 
general anesthctic. 

(3) Chloroform and nitrous oxid-oxygen may be admin- 
istered in occasional cases, but only when specifically ordered 
by the surgeon or obstetrician in charge. ; 

(4) -Oxygen shall not be used as a routine procedure, 
but only when specifically indicated, or when ordered by the 
surgeon. 

(5) No anesthetist shall be permitted to assist in any 
way in the periormance of an operation. His duties are 
purely to give the anesthetic, and watch the patient’s pulse, 
respiration and color. 

_ (6) No anesthetist shall leave his patient at the comple- 
tion of an operation until the patient leaves the operating 


room in charge of the physician who is to take him to his. 


room. 


(8) The routine fee for the giving of an anesthetic shall 
be $10.00. or more if approved in writing by the operating 
surgeon ; all fees to be collected through the hospital, which 
shall retain $2.00 each for supplies. There shall be no 
charge for charity patients, for pupil nurses, or for medical 
students or physicians, except with the approval of the 
surgeon, 

(8) The anesthetists must among themselves arrange 
their time so that at least one of them shall be on call at 
any time of the day or night. If they cannot amicably ar- 
range this among themselves, it shall be done for them by 
the superintendent. 


MID-WESTERN ASSOCIATION OF ANES- 
THETISTS: ORGANIZATION MEETING, 
KANSAS CITY, MO., OCTOBER 
24-28, 1922. 

The Mid-Western Association of Anesthetists will hold 
its Organization Meeting at the Hotel Muehlebach, Kansas 
City, Mo., October 24-28, in conjunction with the meeting 
of the Medical Veterans of the World War, Missouri Val- 
ley Medical Association, Medical Society of the Southwest 

and the National Anesthesia Research Society. 

The following papers and speakers have been scheduled 
for the Scientific Program: 

Some Effects on the Circulatory System of Anesthesia 


and Operation. (President’s address, Mid-Western Anes- 
thetists) R. M. Waters, M.D., Sioux City, Iowa. 


Oxygen in Relation to Anesthesia and Acidosis. Orval J. 
Cunningham, M.D., Kansas City, Mo, 
Factors Influencing General Anesthesia. R. Stuart 


Adams, M.D., San Antonio, Texas. 

The Diabetic as a Surgical and Anesthetic Risk. D, M. 
Berkman, M.D., Rochester, Minn. 

The Signs and Symptoms of Third Stage Ether Anes- 
thesia for Teaching Purposes. J. G. Poe, M.D., Dallas, 
Texas. 

The Breath Holding Test as a Safety-First Factor in 
Anesthesia. W. I. Jones, D.D.S., Columbus, Ohio 

The Psychology of Anesthesia, Winnie M. Sanger, 
M.D., Oklahoma City, Okla. 

Nitrous Oxid-Oxygen Pressure Anesthesia in Relation 
to Empyema and Chest Surgery. (President’s Address, 


National Anesthesia Research Society), E. I. McKesson, 
M.D., Toledo, Ohio. 

The Present Status of Nitrous Oxid-Oxygen Anesthesia. 
Morris H. Clark, M.D., Kansas City, Mo. 


Nitrous Oxid-Oxygen-Ether Anesthesia in Tonsil Opera- 
tions: Its Technic, Advantages and Dangers. Fred M. F. 
Meixner, M.D., Peoria, Ills. 

The Technic of Nitrous Oxid-Oxygen Analgesia and 
Anesthesia in Obstetrics from the Teaching Viewpoint. 
Arthur E. Guedel, M.D., Indianapolis, Ind. 

Continuous Nitrous Oxid-Oxygen Analgesia with Re- 
breathing in Obstetrics: Technic of Administration and 
Summary of Results. A. E. Rives, M.D., East St. Louis, 
Ills. 


Anesthesia for Dystocia. 
waukee, Wis. 

Scope and Utility of Anesthetic Mixture. 
M.D.. Pueblo, Col. 

Nitrous Oxid-Oxygen Anesthesia for Dentistry and 
Standardized Induction. J. A. Heidbriek, D.D.S., Minneap- 
olis, Minn. 

Prolonged Nitrous Oxid-Oxygen Anesthesia Technic of 
Administration and Case Report. Edgar W. Smith, D.D.S., 
Kansas City, Mo 

The Surgical Management of Serious Focal Infections. 
T. A. Hardgrove, D.D.S, Fond du Lac, Wis. 

Value of Nitrous Oxid-Oxygen Anesthesia in Preventing 
Systemic Reactions in Extracting Diseased Teeth. B. H. 
Harms, D.D.S., Omaha, Neb. 

Anesthesia as a Phenomenon of Oxygen Want. 
Greene, M.D., Columbia» Mo. 

Operations under Nitrous Oxid-Oxygen Anesthesia for 
Tonsil and Sinus Surgery in the Forward Inclined Sitting 
Posture. Ira O. Denman, M.D., Toledo, O. 


The Special Session to be devoted to Anesthesia for Oral 
Surgery and Denistry will be held on Tuesday evening, at 
8 o’clock in the Music Room of the Hotel Muehlebach, and 
dentists, oral surgeons and specialists are cordially invited 
to attend. 

The Annual Dinner will be served in one of the Banquet 
Rooms of the Hotel Muehlebach, Monday evening, at 7 
o’clock, and will be enlivened with music and clever after- 
dinner speakers. 

The visiting ladies- will be delightfully entertained, so 
let the Secretary know how many will be in your party. 

The clinics of the Joint Meeting will be in charge of 
Drs. E. G. Mark, Paul V. Woolley, J. R. McVay, W. J. 
Frick, W. L. Gist, E. H. Skinner, C. C. Nesselrode and 
Morris H. Clark, of the Medical Veterans of the World 
War. They will be held at St. Joseph’s Christian Church, 
Mercy, St. Margaret’s, Kansas City General, Research, Bell 
Memorial, St. Luke’s and St. Mary’s Hospitals. If you wish 
to demonstrate some new method in anesthesia, inform the 
Secretary at once. 

Membership in the Mid-Western Association of Anes- 
thetists is open to all licensed and qualified members of the 
medical and dental professions, as well as to research work- 
ers holding doctorates of similar standing, who are interested 
in advancing the science and practice of anesthesia. Send 
for a membership application, fill in the details and return it 
with your check or money order for the annual dues ($5), 
so that your Charter Membership Card may be sent you. 
Also send in the names and addresses of as many prospects 
for membership as you may know of. 

The Organization Officers and Executive Committee will 
do everything they can to make this meeting interesting, in- 
structive and enjoyable, and your cordial co-operation and 
support are solicited in launching the Mid-Western As- 
sociation of Anesthetists on a successful career for the bene- 
fit of all concerned. 

For further information address 

MORRIS H. CLARK, M.D., Secretary-Treasurer, 
Rialto Bldg., Kansas City, Mo., or 

F. H. McCMECHAN, M.D., Organization Secretary, 
Lake Shore Road, Avon Lake, Ohio. 

T. T. FRANKENBERG, Ex-Sec’y. N.A.R.S., 
16 E. Broad St., Columbus, O. 


C. Henry Davis, M.D., Mil- 


D. E. Hoag, 


C. W. 
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ANESTHESIA, DELIMITATION OF GENERAL, LocAL AND 
Berlin Letter. Journal American Medical As- 
Book Reviews 


Regional Anesthesia: Victor Pauchet’s Technic.—By 
SHERWOOD-DunNN, M.D., Officer d’ Academie; Surgeon 
(Colonel) Service de Sante Militaire de Paris; Physic- 
ian to the Cochin Hospital. Pages 204 with 224 figures 
in the text. F. A. Davis Co., Publishers, Philadelphia, 
1921, 


Sherwood-Dunn is to be congratulated on his initiative 
in bringing the regional anesthesia work of Pauchet, Sourdat 
and Labouré to the attention of American surgeons and 
anesthetists. It is of further interest to note that Labat, a 
protege of Pauchet, has recently been brought to America 
to demonstrate regional anesthesia at the Mayo Clinic. 


The infiltration method of Reclus, has gradually given 
way to the more exacting refinements of nerve blocking, 
and this, in turn, has greatly extended the scope and utility 
of regional anesthesia in major surgery. 


After discussing the advantages and disadvantages of 
regional anesthesia, Sherwood-Dunn presents in detail the 
armamentarium and general technic, after which the method 
is applied in detail for all operations of the head, neck, 
thorax, abdomen, genito-urinary organs, rectum and upper 
and lower extremities. P 


Of all the methods described the paravertebral and sacral 
are perhaps the most valuable and useful, 


While the present volume is by no means exhaustive, it 
aims to cover a broad field in a concise and schematic man- 
ner, and in so doing it becomes a good manual for constant 
reference previous to operation. 


The neuro-anatomy in relation to injections and ob- 
tunded areas are given in detail and illustrations during the 
course of operation are also included. 


Quarterly Index 


ACAPNIA THEORY Now. Yandell Henderson and H. W. 
Haggard, New Haven, Conn., and R. C. Coburn, New 
York City. Journal American Medical Association, Au- 
gust 6, 1921, Vol. 77, No. 6. 


AcIDosIs AND ANESTHESIA. E. Jeanbrau, P. Cristol and V. 
Bonnet. Journal d’Urologie, May-June, 1921, Vol. 11, 
Nos 5-6. 

ACIDOSIS FROM THE SwurGICAL STANDPOINT. <A, Aimes. 
Presse Medicale, March 30, 1921, Vol. 29, No. 26. 


AtcoHoL ANESTHESIA, INTRAVENOUS. K. Nakagawa, 
Tohoku Journal of Experimental Medicine, May 3, 1921, 
Vol. 2, No. 1. 


ALcoHoL INJECTIONS FOR TRIGEMINAL NEURALGIA oR GAs- 
SERIAN GANGLION OPERATIONS. ‘V. Magnus. Norsk 
Magazin for Laegevidenskaben, June, 1921. 

ALKALI RESERVE OF Brioop PLASMA DURING ACUTE AN- 
APHYLACTIC SHock. A. A, Eggstein, New York City. 
Journal of Laboratory and Clinical Medicine, July, 
1021, Vol. 6, No. Io. 

ANESTHESIA IN THE TREATMENT OF BoTuULiIsm. Jacques 
Bronfenbrenner and Harry Weiss, Boston. Journal 
American Medical Association, June 18, 1921, Vol. 76, 
No, 25. 

ANESTHESIA, CURRENT PROGRESS IN THE SCIENCE AND 
Practice or. J. T. Gwathmey, New York City. Jour- 
nal American Medical Association, August 6, 1921, Vol. 
77, No. 6. 


ANESTHESIA, DEPTH OF AND EFFECT OF WARMING AND 
Cootinc Nop—E 1N MAMMALIAN 
Heart. B. H. Schlomovitz, Milwaukee. American 


Journal of Physiology, April 1, 1921, Vol. 55, No. 3. 


sociation, July 23, 1921. 

ANESTHESIA GENERAL, SOME MoperN MeEtTHops or. M. C. 
Lidwill. Medical Journal of Autralia, June 11, 1921, 
Vol. 1, No. 24. 

ANESTHESIA, How, May Arp Anp Protect Surcery. E. I. 
McKesson, Toledo Journal American Medical Associa- 
tion, August 6, 1921, Vol. 77, No. 6. 


ANESTHESIA, SYNERGISTIC, FOR DENTAL Surcery.: M. 
Ecker, New York City. The Dental Summary, August, 
1921; and Medical Record, May 21, 1921. 

ANESTHETIC Notes. R. W. Hornabrook. Medical Journal 
of Australia, May 21, 1921, Vol. 1, No. 21. 

ANESTHETICS Units oF MEASUREMENTS. A, H. Miller, 
Providence, R. I., Journal American Medical Associa- 
tion, August 6, 1921, Vol. 77, No. 6. 

ANESTHETICS, GENERAL, RELATION BETWEEN AMOUNT OF 
STAINABLE Liporp MATERIAL IN RENAL EPITHELIUM 
AND SUSCEPTIBILITY OF KipNEy To Toxic EFFEct oF. 
Wm, deB. MacNider, Chapel Hill, N. C. Journal of 
Pharmacology and Experimental Therapeutics, May, 
1921, Vol. 17, No. 4. 

ANESTHETICS, ACTION OF, ON THE Liver. Paris Letter. 
Journal American Medical Association, July 2, 1921. 

AppaARATUS—AUTOMATIC Gravity ANESTHETIZER. A, L. 
Soresi, New York City. Medical Record, July 2, 192r. 

AppaRATUS—A PHARYNGEAL TuBE FoR ANESTHESIA 
IN ORAL AND Heap Surcery. R. C. Coburn, New York 
City. Medical Record, July 23, 1921. 

ASPHYXIA IN ANESTHESIA, THE CHIN-SHOULDER MANEU- 
VER AS A PrRopHLACTIC MEASURE TO PREVENT. W. 
Kuhl. Deutsche medizinische Wochenschrift, May 19, 
1921, Vol. 47, No. 20. 

Bioop PressuRE ORSERVATIONS IN MAN, AN AUTOMATIC 
METHOD For SERIAL. M. A. Blankenhorn, Cleveland. 
Journal American Medical Association, July 9, 1921, 
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